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(57) Abstract: Use of metal complex compounds of formula (1) [LnMe^Xpl^Yq wherein Me is manganese, titanium, iron, 
cobalt, nickel or copper. X is a coonlinating or bridging radical, n and m are each independently of the other an integer 
having a value of finom 1 to 8. p is an integer having a value of from 0 to 32. z is the charge of the metal complex, Y 
is a counter-ion, q = z/(charge Y), and L is a ligand of formula (2) wherein Ri, Rj, R3, R4, R5, R<5, R7, Rs, R9, Rio and 
Ru arc each independently of the others hydrogen; unsubstituted or substituted Ci-Cigalkyi or aiyl; cyano; halogen; 
nitro; <COORi2 or -SO3R12 wherein R12 is in each case hydrogen, a cation or unsubstituted or substituted Ci-Cisalkyl or 
aryl; -SR13, -SO12R13 or -ORn wherein R13 is in each case hydrogen or unsubstituted or substituted Ci-Cigalkyl or aryl; 
.NR14R15; -(Ci-Qalkylene)-NRi4Ri3; -N^RuRijRie; -(CrC6alkylene)-N<'Ri4Ri3Ri6; -N(Ri3)-(Ci-C6alkylene)-NRi4Ri3; 
-N[(Ci-C6alkylene)-NRi4Ri5]2; -N(Ri3)-(Ci-C6alkylene)-N°Ri4Ri5Ri6. -N[CrC6alkylene)-N°RuRi5Ri6]2; -N(Ri3)-N-Ri4Ri3 or 
-N(Ri3)-N°Ri4Ri5Ri6, wherein R13 is as defined above and R^. R15 and R16 are each independently of the other(s) hydrogen or 
unsubstituted or substituted Cj-Cigalkyl or aryl, or Ru and R13 together with the nitrogen atom bonding them form an unsubstituted 
or substituted 5-, 6- or 7-membered ring which may optionally contain further heteroatoms; with the proviso that (i) at least one of 
the substituents Ri-Ru contains a quatemized atom which is not directly bonded to one of die three pyridine A. B or C and that (ii) 
Y is neither r nor CI' in the case that Me is Mn(II), RpRs and R7-RU are hydrogen and R6 is formula (III) as catalysts for oxidation 
reactions, and the novel metal complex compounds of formula (1), the novel ligands of formula (2) and their starting materials. 
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Uae of metal complex compounds as oxidation catalysts 

The present invention relates to the use of metal complex compounds which have terpyridine 
ligands and contain at least one quatemized nitrogen atom as oxidation catalysts. The 
present invention relates also to fomnulations comprising such metal complex compounds, to 
novel metal complex compounds and to novel ligands. 

The metal complex compounds are used especially for improving the action of peroxides, for 
example in the treatment of textile material, without at the same time causing any apprec- 
iable damage to filMras and dyeings. 

Peioxide-Gontaining bleaching agents have been used bi waging and cleaning processes 
for some time. They have an excellent action at a liquor temperature of QO'C and above, but 
their perfomnance noticeably decreases with lower temperatures. It is known that various 
transition metal ions, added in the form of suitable salts, or coordination oompouhciicontain- 
ing such cations, activate H2O2. In that.way It is possible to increase the bleaching action of 
H2O2, or of precursors that release HaQa, or of other peroxo compounds, the bleaching 
action of which is unsatisfactory at lower temperatures. Particularly significant for practical 
purposes are those combinations of transition metal ions and ligands the peroxide activation 
of which is manifested in an Increased tendency towards oxidation in respect of substrates 
and not only In a cataiase-Hke disproportionation. The latter activatton, which tends rather to 
be undesirable in the present case, couM even impair the bleaching effects of H202 and ite 
derivatives whteh are insuffteient at tow temperatures. 

In respect of HaOa activaticm having effective bleaching action, mononuclear and polynuciear 
varlante of manganese complexes with various ligands, especially with 1,4,7-trimethyi-1 ,4,7- 
triazacyctononane and optionally oxygen-oonteining bridge ligands, are currently regarded as 
being especially effective. Such catalyste have adequate stabili^ under practical conditions 
and, with Mn"*, contain an ecologically acceptable metal cation, but ttieir use is unfortunately 
associated witii consMerable damage to dyes and fibres. 

The aim of the present invention wee. therefore, to provide improved metal complex cata- 
lysts for oxidation processes which fulfil tiie above demands and. especially, improve the 
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acUon of peroxide compounds In an extremely wide range of fields of use without giving rise 
to any appreciable damage. 

The Invention accordingly relates to the use of metal complex compounds of fonnula (1) 



wherein Me Is manganese, titanium, Iron, cobalt, nickel or copper, 
X is a coordinating or bridging radical, 

n and m are each Independently of the other an integer having a value of from 1 to 8, 

p Is an Integer ha^^ng a value of from 0 to 32, 

z Is the chaiige of the metal complex, 

Y is a counter-Ion, 

qsz/(chargeY).and 

L Is a llgand of fonnula (2) 



Ri. Ra, Ra, R4. FU. Re. Rt. Re. R9, Rio and Rti are each independently of the others hydrogen; 
unsubstituted or substituted Ci-Ctaalkyl or aiyl; cyano; halogen; nitro; -COOR12 or -SOsRw 
wherein R12 Is in each case hydrogen, a cation or unsubstituted or substituted Ci-Ciaallcyl or 
aryl; -SR13, -SOaRw or -OR13 wherein R13 is In each case hydrogen or unsubstituted or 
substituted CrCiaSlkyl or aryl; -NRuRis; -(Ci-CealkyleneVNRwRis; 
-N'RuRieRie: -{C,-C6alkylene).N*Ri4Ri6Ri6; -N(Ri3)-(C,.C6alkylene)-NR,4Ri8; 
-N[(Ci-C6allcylene)-NRi4Ri6l2;-N(Ri3)-(CrC6alkylene)-N*R,4Ri5Ri6, 
-4^[(Ci-C6alkylene)-N»R,4Ri5Ri6]2; -N(Ri3)-N-Ri4Risor-N(R,3).N'Ri4Ri6Ri6, wherein R13 is 
as defined above and R,4. Ris and Rie are each Independently of the other(s) hydrogen or 
unsubstituted or substituted Ci-Ciealkyi or aryl. or Rm and R,5 together with the nitrogen 



lUMe^XpfY, 



(1). 
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atom bonding them form an unsubstltuted or substituted 5-, 6- or 7-membered ring which 
may optionally contain further heteroatoms; 
with the proviso that 

(I) at least one of the substituents Ri-Rn contains a quatemlzed nitrogen atom which Is 
not directly bonded to one of the three pyridine rings A, B or C and that 

(II) Y is neither I* nor CP in the case that Me is iVln(li) , Rt-Rs and RrRii are hydrogen and 
Re is 



The Ci-Cieall<yl radicals mentioned are generally, for example, straight-chain or branched 
allcyl radicals, such as methyl, ethyl, n-propyl. Isopropyl, n-butyl, seo-butyl, isobutyi, tert-butyl 
or straight-chain or branched pentyl, hexyl, heptyl or octyl. Preference Is given to C,-C,2alkyl 
radicals, espedaliy d-Caalkyl radicals and preferably Ci-C4allcyl radicals. The mentioned 
alkyi radicals can be unsubstituted or substituted e.g. by hydroxyl, C,-C4alkoxy. sulfo or by 
sulfate, especially by hydroxyl. The conrespondlng unsubstituted alkyI radicals are preferred. 
Very special prefeiBnce is given to methyl and ettiyi, especlaOy meUiyl. 

Examples of aryl radicals that generally come into consideration are phenyl or naphthyl 
unsubstituted or substituted by Ci-C4alkyl. Ci-C4aikoxy, halogen, cyano, nitro, carboxyl, 
sulfo, hydroxyl, amino, N-mono- or N.N-di-Ct-C4allcylamlno unsubstituted or substituted by 
hydroxy in the alkyl moiety, N-phenylamino. N-naphthylamlno. where flie amino groups may 
be quatemlzed, phenyl, phenoxy or by naphttwxy. Preferred substituents are C,-C4alkyl. 
Ci-C4alkoxy, phenyl and hydroxy. 

Special preference is given to ttie corresponding phenyl radicals. 

The C-Cealkylene groups mentioned are generally, for example, straight-chain or branched 
alkylene radicals such as metiiylene, ethylene, n-propylene or n-butylene. The alkylene 
radicals mentioned can be unsubstituted or substituted, for example by hydroxyl or 
Ci-C4alkoxy. 




'9 



as catalysts for oxidation reactions. 
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Halogen is generally preferably chlorine, bromine or fluorine, special preference being given 
to chlorine. 

Examples of cations that generally come into consideration are alkali metal cations, such as 
lithium, potassium and espedaily sodium, ailcaiine earth metal cations, such as magnesium 
and caldum, and ammonium cations. The coaesponding aii<ali metal cations, especially 
sodium, are prefen-ed. 

Suitable metal ions for Me are e.g. manganese in oxidation states ll-V, titanium in oxidation 
states III and IV. iron in oxidation states I to IV, cobalt in oxidation states I to III, vkkel in 
oxidation states I to III and copper In oxidation states i to III. with spedal preference being 
given to manganese, espedaily manganese in oxidation states II to IV, preferably in 
oxidation state II. Also of interest are titanium IV. iron ll-IV. cobalt ll-lil, nickel ll-lli and 
copper ll-lli. espedaily Iron ll-iV. 

For the radical X ttiere come into conskleration. for example. CH3CN. H2O. F. cr. Br', HOO', 
02^ O*. RnCOO', RitO*. LMeO' and LMeOO", wherein R17 Is hydrogen, -SOaCi-CAalkyI or 
unsubstituted or substituted Ci-Ci8alkyl or aryl, and Ci-Ci8aikyl, aryl. L and Me have tiie 
definittons and preferred meanings given hereinabove and herelnbelow. Rn Is espedaily 
preferably hydrogen. Ci-C4alkyl; sulfophenyl or phenyl, espedaily hydrogen. 

As counterHon Y tiiere come into consWeration, for example, R17COO*. CIO/. BF4 , PFe', 
RitSOs'. R17SO4. SOA NO3. F, cr, Br' and 1'. wherein R17 is hydrogen or unsubstituted or 
substituted d-Cieaikyl or aryl. Rn as Ci-Cieaikyl or aryl has ttie definitions and preferred 
meanings given hereinabove and herdnbelow. Rn is espedaily preferably hydrogen. 
Ci-C4alkyl: phenyl or sulfophenyl. espedaily hydrogen or 4-sulfophenyl. The charge of the 
counter-Ion Y is accordingly preferably 1- or 2-. espedaily 1-. Y can also be a customary 
organic counter-ion. such as citrate, oxalate or tartrate. 

n is preferably an integer having a value of from 1 to 4. preferably 1 or 2 and especially 1. 
m is preferably an integer having a value of 1 or 2. espedaily 1 . 
p is preferably an integer having a value of from 0 to 4, especially 2. 



wo 2004/00^^^ PCT/EP2003/007121 



z is preferably an integer having a value of from 8- to 8+, especially from 4- to 4+ and 
especially preferably from 0 to 4+. z Is more especially preferably the number 0. 

q is preferably an Integer from 0 to 8, especially from 0 to 4 and Is especially preferably the 
number 0. 

Ri2 Is preferably hydrogen, a cation, Ci-Ci2alkyl, or phenyl unsubsfituted or substituted as 
indicated above. R12 is especially preferably hydrogen, an alkali metal cation, alkaline earth 
metal cation or ammonium cation, Ci-C4alkyl or phenyl, more especially hydrogen or an 
alkali metal cation, alkaline earth metal cation or ammonium cation. 

Ri3 Is preferably hydrogen, Ci-Ci2alkyl, or phenyl unsubstltuted or substituted as Indicated 
above. Rw Is especially preferably hydrogen, Ci-C4alkyl or phenyl, more especially hydrogen 
or Ci-C4alkyl, preferably hydrogen. Examples of the radtoal of the fonmula -OR13 that may be 
mentioned Include hydroxyl and CrC4alkoxy, such as methoxy and espedalty ethoxy. 

When Ri4 and Rw together with the nitrogen atom bonding them fomri a 5-, 6- or 7- 
membered ring It Is preferably an unsubstltuted or CrC4alkyl-substituted pyrrolidine, 
piperidine, piperazine. morphollne or azepane ring, where the amino groups can optionally 
be quatemlzed. preferably the nitrogen atoms which are not directly bonded to one of the 
three pyridine rings A. B or C being quatemlzed. The piperazine ring can be substituted by 
one or two unsubstituted Ci-C4alkyl and/or substituted Ci-C4aikyl e.g. at the nitrogen atom 
not bonded to the phenyl radical. In addition, R14, R15 and Riq are preferably hydrogen, 
unsubstltuted or hydroxyl-substltuted Ci-Ci2alkyl, or phenyl unsubstltuted or substituted as 
Indicated ^ve. Special preference Is given to hydrogen, unsubstituted or hydroxyl- 
substituted Ci-C4alkyl or phenyl, especially hydrogen or unsubstituted or hydroxyl-substltuted 
Ci-C4alkyl, preferably hydrogen. 

Preference Is given to Uganda of formula (2) wherein Re is not hydrogen. 

Re Is preferably d-Ciaalkyl; phenyl unsubstituted or substituted by Ci-C4alkyi, Ci-C4aikoxy, 
halogen, cyano, nitro, carboxyl, sulfo, hydroxyl, amino, N-mono- or N,l^l-Ci-C4alkylamIno 
unsubstituted or substituted by hydroxy In the alkyl moiety, N-phenylamino, 
N-naphthylamIno, phenyl, phenoxy or by naphthoxy; cyano; halogen; nitro; -COOR12 or 



wo 2004/00^^^ PCT/EP2003/007121 

6 



-SOsRia wherein Ru is in each case hydrogen, a cation, Ci-Cizailcyl, or phenyl unsubstituted 
or substituted as indicated above; -SR13. -SOzRia or -OR13 wherein Ris is in each case 
hydrogen. CrCi2ail(yi, or phenyl unsubstituted or substituted as indicated above; -NR14R1S; 
-(Ci-C6aikyleno)-NRi4Ris; -N'RwRisRie; -(Ci-C6ail<ylene)-N°Ri4Ri5Ri6: 
-N(Ri3HCi-C6alkylene)-NRi4Ri6: -N(Ri3)-(Ci-C6allcylene)-N*R,4Ri6Ri6: -N{Ri3)-N-Ri4Ri5 or 
-N(Ri3)-N*Ri4Ri6Ri6. wherein R13 can have one of the above meanings and R14. R15 and Rn 
are each independently of the other(s) hydrogen, unsubstituted or hydroj^-substituted 
Ci-Ci2aikyf, or phenyl unsubstituted or substituted as Indicated above, or R14 and R15 
together with the nitrogen atom bonding them fonn a pynxiilcOne, piperidlne, piperazine, 
morphoHne or azepane ring which Is uraubstltuted or substituted by at least one 
unsubstituted Ci-C4allcyi and/or substituted Ci-C4allcyl, wherein the nitrogen atom can be 
quatemized. 

Re Is especially preferably phenyl unsubstituted or substituted by Ci-C4allcyl, Ci-O4aikoxy, 
halogen, phenyl or by hydro)^; cyano; nitro; -COOR12 or -SO3R12 wherein R12 is in each 
case hydrogen, a cation, Ci-C4alkyl or phenyl; -SR13. -SOaRis or -OR13 wherein Ria is in each 
case hydrogen, Ci-C4all<yl or phenyl; -N(CH^-NH2 or -NH-NHa; amino; N-mono- or 
N,N-di-CrC4aiicylamino unsubstituted or substituted by hydroxy In the alM moiety, wherein 
the nitrogen atoms, especially the nitrogen atoms not bonded to one of the three pyridine 
rings A, B or C, may be quatemized; N-mono- or N,N-dl-Ci-C4aII<yi-N*Ri4RisRi8 
unsubstituted or substituted by hydroxy in the allcyl moiety, wherein 

Ri4i Ri5f ^rid R16 

each Independently of the other(s) hydrogen, unsubstituted or hydroxyt-substituted 
CrCi2alkyi or phenyl unsubstituted or substituted as indicated above or Ru and Ria together 
with the nitrogen atom bonding them forni a pynrolldine, piperidlne, piperazine, morpholine or 
azepane ring which Is unsubstituted or substituted by at least one unsubstituted CrC4alkyl 
and/or substituted CrC4alkyl, wherein the nitrogen atom can be quatemized; N-mono- or 
N,N-di-Ci-C4alkyi-NRi4Ri5 unsubstituted or substituted by hydroxy in the alkyi moiety, 
wherein R14 and R15 can have one of the above meanings. 

Re is very especially preferably CrC4alkoxy; hydroxy; phenyl unsubstituted or substituted by 
Ci-C4alkyl, Ci-C4alkoxy, phenyl or hydroxy; hydrazine; amino; N-mono- or 
N,N-di-CrC4alkylamlno unsubstituted or substituted by hydroxy in the alkyI moiety, wherein 
the nitrogen atoms, especially the nitrogen atoms which are not bonded to one of the three 
pyridine rings A, B or C, may be quatemized; or a pyrrolidine, piperidlne, morpholine or 
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azepane ring unsubstituted or substituted by one or two unsubstttuted CrC4all<yl and/or 
substituted CrC4alkyl, wherein the nitrogen atom can be quatemlzed. 
A lllcewise very especially pref enred radical Re is 



wherein the ring and the two alkyl groups may additionally be substituted. 

Especially important as radicals Ra are Ci-C4alkoxy; hydroxy; hydrazine; amino; N-mono- or 
N,N-di-Ci-C4alkylamino unsubstituted or substituted by hydroxy in the alkyl moiety, wherein 
the nitrogen atoms, especially the nitrogen atoms which are not bonded to one of the three 
pyridine rings A, B or C, may be quatemlzed; or a pynrolidine, plperidine, plperazine, 
morpholine or azepane ring unsubstituted or substituted by at least one Ci-C4alkyi, wherein 
the nitrogen atoms may be quatemlzed. 
A further especially important example of Re is the radical 



^ — ^ ^ Ci-CaalkyI 
wherein the ring and the two alkyl groups may additionally be substituted. 

Very especially important as radicals Re are Ci-C4alkoxy; hydroxy; N*mono- or 
N,N-di-Ci-C4alkylamino substituted by hydro)^ in the alkyl moiety, wherein the nitrogen 
atoms, especially the nitrogen atoms which are not bonded to one of the three pyridine rings 
A, B or C, may be quatemlzed; or a pynroildine, piperidine, morpholine or azepane ring 
unsubstituted or substituted by at least one Ci-C4alkyl, wherein the amino groups may be 
quatemlzed. 

A furtiier very especially important example of Re Is the radical 






wherein the ring and the two alkyi groups may additionaiiy be substituted. 



As examples of the radical Rei particular mention may be made of 



wo 2004/00' 




PCT/EP2003/007121 



/ \ / \ / \ / Vf/CHs 

— NHCH2CH2N(CH3)3 ; — NHCH2CH2N(CHa)2 ; — NICH2CH2NtcHa)3k ; — NpHgCHaNCCHgya ; 
-N[CH2CH2CH2N(CH3)2l2 and -N[CH2CH2CH2S(CH3)3l2. 



Hydroxy! is of particular interest iiere. 



The pref enred meanings given above for Re appiy also to Ri, Re, R3, R4f Re. R?. Ra, R91 Rio 
and R11, but tliese radicals may additionaily be tiydrogen. 

In accordance witii one embodiment of tiie present invention, Ri, Re, R3, R4> R51 R?. Rat R9> 
R10 and R11 are hydrogen and Re is a radical other than hydrogen having the definition and 
preferred meanings indicated above. 

In accordance with a further embodiment of the present invention, Ri, R2, R4, Rs. R7. Rai Rio 
and R11 are hydrogen and Ra, Re and R9 are radicals other than hydrogen having the 
defintions and pref en'ed meanings Indicated above for Re. 

In a lil<ewise pref enred use of metal complex compounds of the formula (1) as catalyst for 
oxidations, at leaet one of the substituents RrRn, preferably R3, Re and/or Rg, Is one of the 
following radicals -(Ci-Cealkylene)-N*Ri4RisRie; -N(Ri0)-(CrC6alkylene)-N'Ri4Ri6Ri6; 
-N[(CrCeaikylene)-N*Ri4Ri5Ri6]2; -N(Ri3)-N®Ri4Ri5Ri6t wherein Ria is as defined above and 
Ri4, Ris and Rie are preferably independently of the others hydrogen or substituted or 
unsubstituted CrCiaalkyl or aryl, or Ru and Rie together with the nitrogen atom bonding 
them form an substituted or substituted 6- or 7*membered ring which may contain further 
heteroatoms; or -NRmRib; -(CrCealkylene)-NRi4Ri8; -N(Ri3HCrCeallcylene)-NRi4Ri5; 
-N((CrCeallcylene)-NRi4Ri5]2; -N(Ri3)-N-Ri4Ri5 wherein Ria and Rie have the meanings 
indicated above and R14 and Rie together with the nitrogen atom bonding them fomn a 5-, 6- 
or 7-membered ring which is unsubstituted or substituted by at least one unsubstituted 
Ci-C4alkyl and/or substituted Ci-C4alicyl and may contain further heteroatoms, wherein at 



wo 2004/00' 




PCT/EP2003/007121 



least one nitrogen atom which is not bonded to one of the pyridine rings A, B or C is 
quatemized. 

In a likewise more preferred use of metal complex compounds of the fonfnula (1) as catalyst 
for oxidation, at least one of the substituents Ri-Rn, preferably R3, Re and/or R9, is one of 
the following radicals -(Ci-C4all<ylene)-|vi'RuRi6Ri6: -N(Ri3HCi-C4alkylene)-N*Ri4Ri6Ri6; 
-N[(Ct-C4allcylene)-N*Ri4Ri6Rial2: -N(Ri3)-N*Ri4RisRi6. wher^n Ris is hydrogen, substituted 
or unsubstituted Ci-Ciaali^ or aryl and R141 Ris and Rie are Independently of the others 
hydrogen or substituted or unsubstituted Ci-Cizallcyl or aryl, or Rm and Rib together with the 
nitrogen atom bonding them form a 5-, 6- or 7-memered ring which is unsubstituted or 
' substituted by at least one unsid)8tituted Ci-C4all(yl and/or substituted d-C^iBSk^ and may 
contain further heteroatoms; or 

-NR14R18: •(Ci-C4all<ylene)-NRi4Ri6: -N(Ri8HCi-C4alkyIene)-NRi4Ris; 
-N[(Ci-C4ali(ylene)-NRi4Ris]2: -N(Ri3)-N-Ri4Ri5i wherein Ria and Rie are independently of 
the other hydrogen, substituted or unsubstituted Ci-Cizail^ or aryl and Ru and R15 together 
with the nitrogen atom bonding them fonn an unsubstituted or substituted 5-, 6- or 
7-membered ring which may contain further heteroatoms, wherein at least one nitrogen atom 
which is not bonded to one of the pyridine rings A, B or C is quatemized. 

In a lll(ewise especially prefen-ed use of metal complex compounds of the fomnula (1), at 
least one of the substituente Ri-Rn, preferably f^, Re and/or Re, is one of the following 
radicals 

-(Ci-C4alkylene)-N*Ri4RisRie;7N(Ri3)-(CrC6alicylene)-I^Ri4Ri5Ri6: 
-N[(CrC6ailcylene)-N*Ri4Ri6Ri6]2; -N(Ri3)-N*'Ri4Ri6Ri6. wherein R13 Is as defined above and 
Ri4, Ris and Rie are independently of the others hydrogen or substituted or unsubstituted 
Ci-Ci2ailcyi or aryl, or Rw and R15 together with the nitrogen atom bonding them fomi a 5-, 6- 
or 7-membered ring which may be unsubstituted or substituted by at least one unsubstituted 
Ci-C4all<yl and/or substituted Ci-C4all<yi and may contain further heteroatoms; or 
-NRi4Ri5;-(Ci-C6all<ylene)-NRi4Ri6;-^(Ri3)-(C,-C6ali<ylene)-NRi4Ri5; 
-N[(Ci-C6alkylene)-NRi4Ri5]2; -N(Ri3)-N-Ri4Ri6 wherein R^ and Rie have the meanings 
indicated above and R14 and Ris together with the nitrogen atom bonding them form a 
substituted or unsubstituted 5-, 6- or 7-membered ring which may contain further 
heteroatoms, wherein the nitrogen atom which is not bound to one of the pyridine rings A, B 
or C is quatemized. 



m 
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In a likev)4se important use of metal complex compounds of the fomnula (1), at least one of 
ttie substnuents RrRn, preferably Rs, and/or R9, is a radical 



Ct-C^alkyl ^ 



O^C,-C4all(yl 
^C,-C4alkyl 

wherein the unbranched or branched alkytene group may be substituted and wherein the 
independently unbranched or branched aii<yl groups may be substituted. 
The piperazine ring may also be substituted. 



in a iil<ewise especially important use of metal complex compounds of the fomnula (1), at 
least one of the sidjstituents Ri-Rn, preferably Ra. Rs and/or R9, is a radical 



— C^-Caalkylene — 



i-CgalkyI 



or 



> — f ^Ci-Caalkyl 

I 

wherein the unbranched or branched alkylene groups may be substituted and wherein the 
alky! groups may, Independently of the other, be substituted. 
The piperazine ring may also be substituted. 



Preferred ligands L are those of the formula (3) 
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Where R'3, R'e and R'9 have the definitions and prefened meanings Indicated above for Re. 
where R's and R's may additionaily be hydrogen, lilcewise with the proviso that 

(i) at least one of the substituents R'3. R'e and/or R'9 contains a quatemized nitrogen 
atom which is not directly bonded to one of the three pyridine rings A, B or C, and 



that 

(ii) Y is neither 1' nor a in the case that Me Is Mn(ll), R'3 and R's are hydrogen and 



where R'a, R'e and R's have the definitions and preferred meanings indicated above for Re, 

where R'3 and R'9 may additionally be hydrogen, with the proviso that 

(i) at least one of the substituents R'3, R'e and R'g is a radical 

-(Ci-C6all<ylene)-N"Ri4Ri5Ri6;-N(Ri3)-(CrC6ailcyiene)-N*Ri4Ri5Ri6; 
-N[(Ci-C6all<ylene)-N*R,4Ri6Ri6]2; -N(Ri3)-N*Ri4Ri6Ri6, wherein R13 is as defined 
above and Ru, Rie and Rw are Independently of the others hydrogen or substituted or 
unsubstituted Ci-Cieail<yl or aryl, or Ru and R15 together with the nitrogen atom 
bonding them fonm a substituted or unsubstituted 5-, 6- or 7-membered ring which may 
contain further heteroatoms; or 

-NRt4Rt5: -(Ci-Cealkyiene)-NRt4Ri6; -N(Ri3)-(Ci-Ceailcylene)-NRi4Ris; 
-N[(Ci-C6allcylene)-NRi4Risl2; -N(Ri3)-N-Ri4Ri5. wherein R13 and Rie have the 
meanings indicated above and R14 and Ris together with the nitrogen atom bonding 
them fomi a 5-. 6- or 7-membered ring which may be unsubstituted or substituted by at 
least one unsubstituted Ci-C4aikyi and/or substituted Ci-C4alkyi and may contain 
further heteroatoms, wherein at least one nitrogen atom which is not bonded to one of 
the pyridine rings A, B or C is quatemized, and that 



R'e is 




More prefened as Uganda L are those of the formula (3) 




(3) 
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(ii) Y is neither r nor Cr In the caee that Me Is Mn(il), R'a and R'9 are hydrogen and R'e is 



Even more preferred as ligands I ate those of the formula (3) 



(3) 



where R'3. R'e and R'g have the definitions and prefened meanings Indicated above for Re, 
where R'3 and R'o may additionally be hydrogen, with the proviso tiiat 
(i) at least one of the substituents R 3, R'e and R'g is one of the radiceds 




/""V^C.-C.) 
— C,-C4all<ylene — N 

\ f ^CjCa 



^alkyl 
Ci-C4aikyl 



,or 



> — ^ ^ Ci-C4allcyl 

wherein the unbranched or branched allcyiene group may be substituted, and wherein 
the independently unbranched or branched aiicyl groups may be substituted and 
wherein the piperazine ring may be substituted, and that 
(ii) Y is neither 1' nor CP in the case that Me is Mn(ll), R'3 and R'e are hydrogen and R'e is 



CH3 



Espedally prefenred ligands L are those of the fonnula (3) 
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where R a, R'e and R'g have the definitions and preferred meanings indicated above for Re, 
where R*3 and R'9 may additionaliy be hydrogen, with the proviso that 
0) at ieast one of the substituents R 3, R'e and R 9 is one of the radicals 



wherein the unbranched or branched aii^ylene group may be substituted, and wherein 
the independently unbranched or branched alkyi groups may be substituted and 
wherein the piperazine ring may be substituted, 
and that 

(ii) Y is neither 1' nor CT in the case that Me is Mn(ll), R'g and R'9 are hydrogen and R'e is 



R'3, R'e and R '9 are preferably independently of the others phenyl unsubstituted or 
substituted by Ci-C4ali<yl, Ci-C4alkoxy. halogen, phenyl or hydroxyl; cyano; nitro; 
-COOR12 or -SO3R12, wherein R12 is in each case hydrogen, a cation, Ci-C4alkyl or phenyl; 
-SR13, -SO2R13 or -OR13, wherein R13 is in each case hydrogen, Ci-C4allcyl or phenyl; 
N(CH3)-NH2 or -NH-NH2; amino; N-mono- or N,N-di-Ci-C4alicylamino unsubstituted or 
substituted by hydroxy in the alkyI moiety, wherein the nitrogen atoms, especially the 
nitrogen atoms which are not bonded directly to one of the three pyridine rings A, B or C. 
may be quatemized; N-mono- or N.N-di-Ci-C4aikyl-N®Ri4R,eRie unsubstituted or substituted 
by hydroxy in the aikyi moiety, wherein R14, Ris and Rw are each independently of the othere 
hydrogen, unsubstituted or hydioxyi-substltuted Ci-Ci2alkyl or phenyl unsubstituted or 
substituted as indicated above or R14 and Ris together with the nitrogen atom bonding them 
fonn a pyn'olidine, piperidine, piperazine, morpholine or azepane ring unsubstituted or 
substituted by at least one Ci-C4alkyl or by at ieast one unsubstituted Ci-C4alkyl and/or 
substituted Ci-C4alkyi, wherein the nitrogen atom may be quatemized; N-mono- or N,N-di- 




,or 
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CrC4alkyi-NRi4Ri5 unsubstituted or substituted by hydroxy in tiie alley! moiety, wherein Rt4 
and Ri5 can have the meanings indicated above. 
In particular, R a, Re and R 9 can each be a radical 




where Ris and Rie have the meanings indicated above and the ring may be substituted. 
R 3 and R 9 can likewise be hydrogen. 

Preference is given to compounds in which 1 quatemized nitrogen atom is present. 
Likewise pref en-ed are compounds in which 2 or 3 quatemized nitrogen atoms are present 
Particular preference is given to compounds in which all quatemized nitrogen atoms are not 
bonded directly to one of the pyridine rings A, B or C. 

The metal complex compounds of the fonmula (1) can be obtained analogously to known 
processes. They are obtained In a manner known per se by reacting at least one ligand of 
the fonmula (2) in the desired molar ratio with a metal compound, especially a metal salt, 
such as the chloride, to fomi the corresponding metal complex. The reactk>n Is canled out, 
for example, in a soh^ent, such as water or a lower alcohol, such as ethanol, at a 
temperature of, for example, from 10 to 60''C, especially at room temperature. 

Uganda of the fonmula (2) that are substituted by hydroxyl can also be formulated as 
compounds having a pyridone structure in accordance with the following scheme: 




terpyridin-4'-one stnjcture terpyridin-4'-ol structure 



Generally, therefore, hydroxyl-substituted terpyridines are also to be understood as including 
those having a corresponding pyridone structure. 
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The ligands of the formula (2) can be prepared in a manner known per se. For this purpose, 
for example, a compound of the f omnula (4) 




which contains no quatemlzed nitrogen atoms and 

in which R'l-R'n have the definitions and prefen-ed meanings Indicated above for the 
substituents Ri-Rn. with the exception of quatemized nitrogen atoms and the proviso that at 
least one of the substituents RVR'n contains halogen, NO2 or ORia, wherein R^ is -*S02CH3 
ortosylate, 

can be reacted with a conresponding stoichiometric amount of a compound of the fonnula (5) 

HNR (5), 
where R has one of the meanings of Ri-Rn, with the proviso that this contains a 
quatemizabie nitrogen group which is not bonded directly to one of the three pyridine rings 
A, B or C. The stoichiometric amount of the compound (5) depends on the number of 
halogens, NO2 or ORis, wherein Ria is as defined above, present in the compound of the 
formula (4). Preference is given to compounds of the formula (4) which have 1 , 2 or 3 such 
radicals. 

In a further step, the reaction product of the compound (4) and (5) is quatemized by means 
of known quatemizing agents, such as, in particular, methyl iodide or dimethyl sulfate, so 
that at least one quatemized nitrogen atom is present 

It has now been found that for the accelerated substitution of halide by amine on the 
terpyridine stmcture it Is also possible to use catalytic amounts of non-transition metal salts, 
such as z]nc(ll) salts, which considerably simplifies the reaction procedure and woridng-up. 

The present invention further relates to compounds of the formula (4) 
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(4) 



wherein 

R'i-R'ii can have the definitions and prefen'ed meanings indicated for the substituents 
Ri-Rii, with the exception of quatemized nitrogen atoms and the proviso that 

(i) at least one of the substituents R'i-R V is halogen, NO2 or ORia, wherein Ria is 

•SQ^CIHa or to^ate, and 
(il) the substituents RVR'11 are neither halogen, NOa nor Ria, wherein Rials as 
defined under (I). 

The present Invention further relates to compounds of the formula (4a) which are reaction 
products of the compounds of the fonmula (4) with the compounds of the fonnula (5) 



wherein R'l-R'n can have the definitions and prefenred meanings Indicated for the 
substituents Ri-Rn with the exception of quatemized nitrogen atoms and the proviso that 
at least one of the substituents R^i-R^ contains a quatemizabie nitrogen group which Is not 
bonded directly to one of the two pyridine rings A and/or B. 

The compounds of the formula (4) can be prepared by methods known per se. These 

methods are described In K. T. Potts, D. Konwar, J. Org. Chem. 2000, 56, 4815-4816, 

E. Constable, M. Ward, J, Chem. Soc. Dalton Trans. 1990, 1405-1409, 

E. C. Constable, A. M. W. Cargill Thompson, New. J. Chem. 1992, 16, 855-867, G, Lowe 

et al., J. Med. Chem., 1999, 42, 999-1006, E.C. Constable, P. Harveson, D.R. Smith, 

L Whall, Polyhedron 1997, 16, 3615-3623, R. J. Sundberg, S. Jiang, Org. Prep. Proced. Int. 
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1997, 29, 117-122, T. Sammakia, T. B. Huriey. J. Org. Chem. 2000. 65. 974-978 and 
J. Umburg et al., Science 1999. 283. 1524-1527. 

The present invention further relates to the novel metal complex compounds of the 
formula (la) 



wherein Me Is manganese, titanium, iron, cobalt, niclcel or copper, 
X is a coordinating or bridging radical, 

n and m are each independentiy of the otiier an integer having a value of from 1 to 8. 

p is an Integer having a value from 0 to 32, 

z is the charge of tiie metal complex. 

Y is a counter-ion, 

q - z/(charge Y), and 

L is a llgand of the formula (2a) 



wherein 

Re is substituted or unsubstituted Ci-CisaiM or aryl; cyano; halogen; n'rtro; -COOR12 or 
-S0aRi2, wherein R12 is in eadi case hydrogen, a cation or substituted or unsubstituted 
Ci-Ciaalkyl or aryl; -SRi3, -SQ2R13 or -OR13. wherein R13 is In each case hydrogen or 
substituted or unsubstituted Ci-CiaalkyI or ar^; -NR14R18: -(Ci-C6aii(ylen)-NRi4Ri8: 
-N'RwRisRia; -(Ci-<3eaikylene)-N*Ri4Ri5Rie; -N(Ri3)-(Ci-Ceallcylene)-NRi4Ri8; 
-N[(Ci-Ceallcylene)-NRi4Ris]2;-N(Ri3)-(Ci-C6ail<yiene)-N*Ri4RisRi6. 
-N[(CrC6aIkyiene)-N*R,4RisRiel2; -N(R,3)-N-Ri4Ri6 or-N(R,3)-N*R 14R15R161 wherein R13 is 
as defined above and R14, Ris and Rie are each independently of the other(s) hydrogen or 
substituted or unsubstituted Ci-Cisalliyi or aryl, or Ru and R15 together with the nitrogen 
atom bonding them form a substituted or unsubstituted 5-, 6- or 7-membered ring which may 
contain further heteroatoms, and 



[LnlVle„)y% 



(la), 
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Rii R21 R31 R41 Rs> R7f Rd> R91 Rio and Rn are Independently of the others as defined above 
for Re or hydrogen or substituted or unsubstituted aryi, 
with the proviso that 

(i) at least one of the substituents RrRn contains a quatemized nitrogen atom which Is 
not bonded directly to one of the three pyridine rings A, B or C, and that 

(ii) Y is neither Tnor CP in the case that Me is Mn, RrRs and RrRn are hydrogen and Re 



The definitions and pref enred meanings indicated above for the compounds of the 
fonfnula (1) also apply to the metal complex compounds of the formula (1a). 

The llgand L of the metal complex compounds of the formula (la) is especially a compound 
of the formula (3) 



R*6 is Ci-Ci2alkyl; phenyl unsubstituted or substituted by CrC4alkyl, CrC4alkoxy, halogen, 
cyano, nitro, carboxyl, sulfo, hydroxy!, amino, N-mono- or N,N-di-Ci-C4allcy!amino 
unsubstituted or substituted by hydroxy in the alkyi moiety, N-phenylamino, N-naphthyl- 
amino, phenyl, phenoxy or by naphthoxy; cyano; halogen; nitro; -COOR12 or -SO3R12 
wherein Ria is in each case hydrogen, a cation, CrCisalkyI, or phenyl unsubstituted or 
substituted as indicated above; -SRia, -SOaRia or -OR13 wherein Ria is in each case 
hydrogen, Ci-Ciaalkyl, or phenyl unsubstituted or substituted as indicated above; -NRuRig; - 
(CrC6allcylene)-NRi4Ri6; -N'R^RieRte; 
-(CrCealkylene)-N*Ri4Ri5Rie; -N(Ri3)-(Ci-C6alkylene)-NRi4Ri6; 
-N[(Ci-Cealkylene)-NRi4Ri5]2; -N(Ri3HCi-Cealkylene)-N'Ri4Ri6Ri6. 



is 



/— \+.CH3 




(3). 



wherein 
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-N[(Ci-C8alkylene)-N*Ri4Ri8Riel2; -N(Ri3)-N-Ri4Ri8 or -NCRiaVN'RuRisRw, wherein R13 can 
have one of the above meanings and Ru, Ris and Rte are each Independently of the others 
hydrogen, unsubstituted or hydroxyl-substituted CrCiaalkyI, or phenyl unsubstituted or 
substituted as indicated above, or R14 and R15 together with the nitrogen atom bonding them 
form a pyrrolidine, piperldine, piperazine, morphollne or azepane ring unsubstituted or 
substituted by at least one unsubstituted Ci-C4alkyl and/or substituted C^-C^ajk^, wherein 
the nitrogen atom can be quatemized, and 
R'a and R'9 are as defined above or are hydrogen, with the proviso that 
(I) at least one of the substituents R'3, R'e and R'g is a radical 

-(Ci-Ceallcylene)-N*Ri4Ri6Ri6. -N(Ri3HCi-(^l<ylene)-N*Ri4Ri5Ri8i 
-N[(Ci-Cealkylene)-N*Ri4Ri6RiQ]2. -N(Ri3)-N^i4Ri5Ri6. wherein R13 is as defined 
above and Rm. Ris and Rie are each independently of the others hydrogen or 
substituted or unsubstituted Ci-Ciaalicyl or aiyl, or R14 and Ris together with the 
nitrogen atom bonding them fonn a substituted or unsiri>8tituted 5-, 6- or 7-membered 
ring which may contain further heteroatoms; or 
-NRi4RiSf-(Ci-C8all^ene)-NRi4Ris.~N(Ria)-(Ci-C6allcylene)-NRi4Ri6, 
-N[(Ci-C6ali<ylene)-NRi4Ri8]2f -N(Ri3)-N-Ri4Ris wherein Ris and Rm have the 
meanings Indicated above and R14 and R15 together with the nitrogen atom bonding 
them fomi a 5-, 6- or 7-membered ring which may be unsubstituted or substituted by at 
least one unsubstituted Ci-C4alkyl and/or substituted Ci-C4alkyl and may contain 
further heteroatoms. wherein at least one nitrogen atom which is not bonded to one of 
the pyridine rings A, B or C is quatemized, and that 
(ill) Y is neither 1* nor cr in the case that Me Is Mn(ll), R'3 and R'9 are hydrogen and R'e is 

The definitions and preferred meanings indicated above for R'e and R a and R 9 iilcewise 
apply here. 

The present invention relates also to the novel ligands of formula (2b) 




Rti 



wherein 

Re Is cyano; halogen; nitro; -COOR12 or -SO3R12 wherein R12 is in each case hydrogen, a 
cation or unsubstituted or substituted Ci-Ciealkyl or aryl; -SR13, -SOgRia or -ORia wherein Rw 
is in each case hydrogen or unsubstituted or substituted Ci-Ci8ailcyl or aryl; -NR14R1S. 
-N^wRisRie. -N(R,a)-(CH2)i^^Ri4Ri6, -N(Ria)-(CH2)i-rN'Rt4Ri6Rie, -N(R,3)-N-R,4Ri6 or 
-N(Ria)-N*Ri4Ri6Rie. wherein Rw can have one of the above meanings and Rt4. Ris and Rw 
are each Independently of the other(8) hydrogen, unsubatttuled or hydroxyl-substituted 
Ci-Ci2all<yl, or phenyl unsubstituted or substituted as Indicated above, or R14 and R« 
togettier with tiie nttrogen atom bonding tiiem fomi a pyrrolidine, piperkllne, morphollne or 
azepane ring unsubstituted or substituted by at least one unsubstituted Ci-C4allcyl and/or 
substituted Ci-C4allcyl. wherein tiie nitrogen atom may be quatemlzed; 
or a radical 

wherein Ris and Rie have the abovementioned meanings and tiie ring may be substituted, 
and 

Ri. R2. R3. R4. Rs. R7. Re. R9. Rio and Rn independentiy have ttie meanings indicated above 
for Re or are hydrogen or substituted or unsubstituted Ci-Ciaallqrl or aryl, 
witii ttie proviso that 

(I) at least one of the substituents Ri-Rn contains a quatemlzed nitrogen atom 
which is not bonded directiy to one of tiie three pyridine rings A, B or C, and ttiat 

(II) Y Is neither r nor CP In ttie case that Ri-Rs and R7-R11 are hydrogen and Re is 

/ \4.CH, 
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The definitions and preferred meanings indicated alsove for the Uganda of the formula (2) 
also apply here. 



wherein 

R'e is cyano; halogen; nitro; -COOR12 or -SO3R1& wherein Ria is in each case hydrogen, a 
cation, Ci-Ciaallcyl. or phenyl unsubstituted or substituted by Ci-C4all<yl, Ci-C4aIkoxy, 
halogen, cyano, nitro, carboxyl, sulfo, hydroxyl, amino, N-mono- or N,N-dl-Ci-C4a]kylamIno 
unsubstituted or substituted by hydro)^ in the ailcyl moiety, N-phenylamino, N-naphthyl- 
amino. where the amino groups may be quatemized, phenyl, phenoxy or naphthoxy; -SR13, 
-SO2R13 or -OR13, wherein Rts Is in each case hydrogen, Ci-CiaalkyI, or phenyl unsubstituted 
or substituted as indicated above; 

-NR14R16, -N^RmRisRm, -N(Ri3)-(CH2)i<NRi4Ri5, 

-N(Ri8HCH8)i^N'Ri4Ri8Rie. -N(Ris)-N-Ri4Ri8 or -N(Ri3)-N^i4Ri5Ri8. wherein R,3 can 
have one of the above meanings, and R14, Rw and Rie are each Independently of the 
other(s) hydrogen, unsubstituted or hydroxyl-substituted Ci-Ci2allcyl. or phenyl unsubstituted 
or substituted as Indicated above, or R14 and Ris together with tiie nitrogen atom bonding 
them fonn a pynrolldlne. piperidine. morpholine or azepane ring unsubstituted or substituted 
by at least one unsubstituted d-CAaikyi and/or substituted Ci-C4alkyi, wherein ttie nitrogen 
atom can be quatemized; 
or a radical 



wherein Rie and Rie have ttie abovementioned meanings, preferably Ci-C4all(yl, and ttie ring 
may be substituted, and 

R'3 and R'o are as defined above or are hydrogen, Ci-Ci2allcyi, or phenyl unsubstituted or 
substituted as indicated above. The definitions, provisos and prefen^ed meanings indicated 



Preference is given to ligands of formula (3) 




(3). 
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above for R e and R a and R'9 for the llgands of the metal complex compounds of fomfiula (3) 
likewise apply here. 

In especially prefenred llgands of the fonnula (3). R'3 and R'e and R'g have the meanings 
given above and at least one of the substituents R 3, R'e and R's Is a radical 



-Ct-C4alkylene—N J^C 

N f ^C.^.allcwl 



C,-C4all(yl 

or 



it-C4alkyl 
Ci-C4alkyt 

wherein the unbranched or branched alkylene group may be substituted and wherein the 
independently unbranched or branched alkyi groups may be substituted or wherein the 
piperazine ring may be substituted. 

In very especlaUy prefen-ed llgands of the fomiula (3). R'3, R's and R'9 have the meanings 
indicated above and at least one of the substituents R's. R'e and R'g Is a radteal 



-C,-C^alkylene — r^^^ j^^ 



Cf-Cgaikyl 



or 



> — f ^Ci-Caalkyl 

I 

wherein the unbranched or branched alkylene group may be substituted and wherein the 
unbranched alkyI groups may be substituted Independently of the other and wherein the 
piperazine ring may be substituted. 

In even more especially preferred Uganda of the fonnula (3). R'3 and/or R'9 are each a radical 



— Ci-Caalkylene— ^ 

> — ^ ^Ci-Cjalky! 

or 
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y^^/C,-C8alkyl 
^ — f "^C^-Cgalkyl 



,and 



R'eisOH. 



The metal complex compounds of fomnula (1) are preferably used together with pero)^ 
compounds. Examples that may be mentioned in that regard include the following uses: 

a) the bleaching of spots or stafns on textile material in the context of a washing process; 

b) the prevention of redeposition of migrating dyes during the washing of textile material; 

c) the cleaning of hard surfaces, especially wall tiles or floor tiles; 

d) use in vrashlng and cleaning solutions having an antibacterial action; 

e) as pretreatment agents for bleaching textiles; 

f) as catalysts in selective oxidation reactions in the context of organic synthesis, 

g) as catalyst for the waste water treatment. 

A further use relates to the use of the metal complex compounds of fonmula (1) as catalysts 
for reactions with peroxy compounds for bleaching In the context of paper-making. This 
relates especially to the delignification of cellulose respectively to the bleaching of pulp, 
which can be carried out in accordance with customary processes. Also of interest Is the 
use of the metal complex compounds of formula (1) as catalysts for reactions with peroxy 
compounds for the bleaching of waste printed paper. 

Preference is given to the bleaching of spots or stains on textile material, the prevention of 
the redeposition of migrating dyes in the context of a washing process, or the cleaning of 
hard surfaces, especially wall or floor tiles. The preferred metals are in this case manganese 
and/or iron. 

It should be emphasised that the metal complex compounds do not cause any appreciable 
damage to fibres and dyeings, for example In the bleaching of textile material. 

Processes for preventing the redeposition of migrating dyes in a washing liquor are usually 
carried out by adding to the washing liquor, which contains a peroxide-containing washing 
agent, one or more metal complex compounds of formula (1) In an amount of from 0.1 to 
200 mg, preferably from 1 to 75 mg, especially from 3 to 50 mg, per litre of washing liquor. 
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Alternatively, it is possible to add a washing agent which already contains one or two metal 
complex compounds. It will be understood that in such an application, as well as In the other 
applications, the metal complex compounds of formula (1) can alternatively be fomned in 
situ, the metal salt (e.g. manganese(ll) salt, such as manganese(li) chloride, and/or iron(ll) 
salt such as Iron(ll) chloride) and the llgand being added In the desired molar ratios. 

The present invention relates also to a combined process for preventing the redeposition of 
migrating dyes and at the same time bleaching of spots or stains on textile material. For 
these purposes, use Is made of mixtures of metal complexes of the fonmula (1), espedaliy 
mixtures of manganese complexes of the fonnula (1) with iron complexes of the fomiuia (1). 
Particular preference is given to mixtures of manganese complexes of the fonnula (1) with 
Iron complies of the fonnula (1*), which oon'esponds to the formula (1) but contains no 
quatemized nitrogen atoms. Processes for preventing the redeposition of migrating dyes in a 
washing liquor are usually canled out by adding to the washing liquor, which contains a 
peroxide-containing washing agent, the mixture of quatemized manganese complexes of the 
formula (1) and the non-quatemized iron complexes of the formula (1*) in an amount of from 
0.1 to 200 mg, preferably from 1 to 75 mg, espedaliy from 3 to 50 mg, per litre of washing 
liquor. Alternatively, it is also possible to use an agent in which the appropriate metal 
complex mixture is already present It will be understood that in this application, as well as in 
the other applications, the metal complex compounds of the fonmula (1) can altematively be 
fonmed in situ, the metal salt (e.g. manganese(ll) salt, such as manganese(ll) chloride, 
and/or iron(ll) salt, such as iron(ll) chloride) and the ligand being added in the de^red molar 
ratios. 

The present Invention relates to mixtures of manganese complexes of the fonnula (1) with 
Iron complexes of the formula (V). The compounds of the fonnula (1') correspond to those of 
the formula (1) but there are no quatemized nitrogen atoms present 

The present invention relates also to a washing, cleaning, disinfecting or bleaching agent 
containing 

I) 0-50 %, preferably 0 - 30 %, A) of an anionic surfactant and/or B) of a nonnonic 
surfactant 

II) 0 - 70 %, preferably 0 - 50 %, C) of a builder substance, 

III) 1 - 99 %, preferably 1 - 50 %, D) of a peroxide or a peroxide*forming substance, and 
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IV) E) metal complex compounds of fomiula (1) In an amount which, In the liquor, gives a 
concentration of 0.5 - 50 mg/lltre of liquor, preferably 1 - 30 mg/lltre of liquor, when from 
0.5 to 20 g/lltre of the washing, cleaning, disinfecting and bleaching agent are added to 
the liquor. 

The present invention relates also to a washing, cleaning, disinfecting or bleaching agent, 
containing 

I) 0-50 %, preferably 0-30 %, A) of an anionic surfactant and/or B) of a non-Ionic 
surfactant, 

II) 0 - 70 %. preferably 0 • 50 %, C) of a builder substance, 

ill) 0-10 %, preferably 0 - 5 % of phosphonates or amlnoall^ene- 
poly(all(ylenepho8phonates), 

IV) 1 - 99 %. preferably 1-50 %. D) of a peroxide or a peroxide-fonming substance, and 

V) E) metal complex compounds of fonnula (1 ) in an amount which. In the liquor, gives a 
concentration of 0.5 - 50 mg/lltre of liquor, preferably 1 • 30 mg/litre of liquor, when from 
0.5 to 20 g/IKie of the washing, cleaning, disinfecting and bleaching agent are added to 
the liquor. 

The above percentages are in each case percentages by weight, based on the total weight 
of the agent The agents preferably contain from 0.005 to 2 % of a metal complex com- 
pound of formula (1), especially from 0.01 to 1 % and preferably from 0.05 to 1 %. 

When the agents according to the Invention comprise a component A) and/or B), the amount 
thereof is preferably 1 - 50 %. especially 1 - 30 %. 

When the agents according to the Invention comprise phosphonates or amlnoalkyiene- 
poly(alkylenephosphonates). the amount thereof Is preferably 1 - 3 %, especially 0.1 - 3 %. 

When the agents according to the invention comprise a component C), the amount thereof Is 
preferably 1 - 70 %, especially 1 - 50 %. Special preference is given to an amount of from 5 
to 50 % and especially an amount of from 10 to 50 %. 

Corresponding washing, cleaning, disinfecting or bleaching processes are usually canrled out 
by using an aqueous liquor comprising a peroxide and from 0.1 to 200 mg of one or more 
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compounds of formula (1) per litre of liquor. The liquor preferably contains from 1 to 30 mg 
of the compound of fonmula (1) per litre of liquor. 

The agent according to the Invention can be, for example, a peroxide-containing complete 
washing agent or a separate bleaching additive. A bleaching additive Is used for removing 
coloured stains on textiles in a separate liquor before the clothes are washed vMh a bleach- 
free washing agent. A bleaching additive can also be used in a liquor together with a 
bleach-free washing agent. 

Granules can be prepared, for example, by first preparing an Initial powder by spray-drying 
an aqueous susper^lon containing all the components listed above eyecept for components 

D) and E), and then adding the dry components D) and E) and mbdng everything together. 
It is also possible to add component E) to an aqueous suspension contsUnIng componoits 
A), B) and C), then to carry out spray<lrying and then to mix component D) v<rith the dry 
mass. 

It Is also possible to start with an aqueous suspension that contains components A) and C). 
but none or only some of component B). The suspension is spray-dried, then component 

E) Is mixed with component B) and added, and then component D) is mbced in In the dry 
state. 

It Is also possible to mix all the components together in the dry state. 

The anionic surfactant A) can be. for example, a sulfate, sulfonate or carboxylate surfactant 
or a mixture thereof. Prefen^ sulfates are those having from 12 to 22 carbon atoms In the 
alkyi radical, optionally in combination with alkyi ethoxysuifates In which the alkyi radical 
has from 10 to 20 carbon atoms. 

Prefen-ed sulfonates are e.g. alkylbenzenesulfonates having from 9 to 15 carbon atoms In 
the alkyI radical. The cation In the case of anionic surfactents is preferably an alkali metal 
cation, especially socBum. 

The anionic surfactent component may be, e.g., an alkylbenzenesulfonate, an 
alkylsulfate, an alkylethersulfate, an oleflnsulfonate, an alkanesulfonate, a fatty 
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acid salt, an aikyi or alkenyl ether cart)oxylate or an a-sulfofatty add salt or an 
ester thereof. Preferred are alkylbenzenesulfonates having 10 to 20 carbon atoms 
in the alkyi group, alkylsutfates having 8 to 18 carbon atoms, alkylethersulfates 
having 8 to 18 carbon atoms, and fatty acid salts being derived from palm oil or 
tallow and having 8 to 18 carbon atoms. The average molar number of ethylene 
oxide added in the alkylethersulfate is preferably 1 to 20, preferably 1 to 10. The 
salts are preferably derived from an alkaline metal like sodium and potassium, 
especially sodium. Highly pref en-ed carboxylates are alkali metal sarcosinates of 
fonmula 

R-CO(Ri)CH2COOMi In which R is alkyI or alkenyl having 9-17 carbon atoms in 
the alky! or alkenyl radical, Ri Is Ct-C4 alkyI and Mi is an alkali metal, especially 
sodium. 

The nonionic surfactant component may be, e.g., primary and secondary alcohol 
ethoxylates, especially the C^so aliphatic alcohols ethoxylated with an average of 
from 1 to 20 moles of eth^ene oxide per mole of alcohol, and more especially the 
Cio-Cis primary and secondary aliphatic alcohols ethoxylated with an average of 
from 1 to 10 moles of ethylene oxide per mole of alcohol. Non-ethoxylated 
nonionic surfactants include aikylpolyglycosides, glycerol monoetiiers, and 
polyhydroxyamides (glucamide). 

The total amount of anionic surfactant and nonionic surfactant Is preferably 5-50% 

by weight, preferably 5-40% by weight and more preferably 5-30% by weight As 

to these surfactants it Is preferred that the lower limit is 10% by weight. 

Prefen^ed carboxyiates are alkali metal sarcosinates of fonmula RirCO-N(R2o)-CH2COOM'^ 

wherein Rt9 is alkyI or alkenyl having from 8 to 18 carbon atoms in the alkyi or alkenyl 

radical, R20 is Ci-C4alkyl and M'^ is an alkali metal. 

The non-ionic surfactant B) can be, for example, a condensation product of from 3 to 8 mol 
of etiiylene oxide with 1 mol of a primary alcohol having from 9 to 15 carbon atoms. 

As builder substance C) there come into consideration, for example, alkali metal phos- 
phates, especially tripolyphosphates, carix)nates or hydrogen carbonates, especially their 
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sodium salts, silicates, aluminosiiicates, polycarboxylates, potycarboxylic adds, organic 
phosphonates, aminoalkylen6poly(alkylenephosphonates) or mixtures of those compounds. 



Especially suitable silicates are sodium salts of crystalline layered silicates of the fomnula 
NaHSitOat^i.pHaO or Na2Sii02ifi.pH20 wherein t is a number from 1 .9 to 4 and p is a 
number from 0 to 20. 



Among the aluminosilicates, preference Is given to those commercially available under the 
names zeolithe A, B, X and HS, and also to mixtures comprising two or more of those 
components. Zeolithe A is pref enred. 

Among the polycarboxyiates, preference Is given to polyhydroxycarboxylates, espedaliy 
citrates, and acrylates and also copolymers thereof with maleic anhydride. Prefenred poly- 
cart30xyilc acids are nitrilotriaoetic acid, ethylenediaminetetraacetic add and ethylene- 
diamine disucdnate either in racemic form or in the enantiomericaliy pure (S,S) form. 



Phosphonates or aminoailcylenepoiy(aikylenephosphonates) that are especially suitable are 
allcali metal salts of 1-hydro)^ethane-1,1<liphosphonic acid, nitrilotris(methylenephos- 
phonic acid), ethyienediaminetetramethylenephosphonic add, hexamethylenediamin 
N,N,N',N' tetrakis methanphosphonic acid and diethylenetriaminepenta- 
methyienephosphonic add, as well as the salts therefrom. 



Suitable peroxide components Include, for example, the organic and inorganic 
peroxides (like sodium peroxides) known in the literature and available 
commercialiy that bleach textile materials at conventional washing temperatures, 
for example at from 5 to QS^C. 

In particular, the organic peroxides are, for example, monoperoxides or 
polyperoxides having alkyi chains of at least 3, preferably 6 to 20, carbon atoms; 
In particular diperoxydIcart)oxylates having 6 to 12 C atoms, such as 
diperoxyperacetates, diperoxypersebacates, diperoxyphthaiates and/or 
diperoxydodecanedioates, espedaliy their corresponding free acids, are of 
interest. 

Especially preferred are mono- Oder polyperoxide, especially organic peracids or 
their salts such as phthalimidoperoxycapronic add, peroxybenzic add. 
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dlperoxydodecandiacid, diperoxynonandiacid. diperoxydecandiacid. 
dipero}^hthalic add or their salts. 

The amount of peroxide is preferably 0.5-30% by weight, preferably 1-20% by 
weight and more preferably 1-15% by weight in case a perojdde is used, the 
lower limit is preferably 2% by weight, especially 5% by weight 

Preferably, however. Inorganic peroxides are used, for example persulfates, perborates, 
pencarbonates and/or persiiicates. It will be understood that mixtures of inorganic and/or 
organic peroxides can also be used. The peroxides may be in a variety of crystalline forms 
and have different water contents, and they may also be used togettier with other inorganic 
or organic compounds in order to improve their storage stability. 

The peroxides are added to the agent preferably by mixing the components, for example 
using a screw metering system and/br a fluidised bed mixer. 

The agents may comprise, in addition to the combination according to the invention, one or 
more optical brightenere, for example from the dass bis-triazinyiamino-stilbenedlsuifonic 
acid, bis-triazoiyi-stiibenedisuifonic add, bis-styryl-biphenyl or bis-benzofuranylbiphenyl, 
a bis-benzoxalyl derivative, bis-benzimidazolyl derivative or coumarin derivative or a 
pyrazoiine derivative. 

The detei^ente used will usually contain one or more auxiliaries such as soil suspending 
agente, for example sodium carboxymethylcelluiose; salts for adiusting the pH, for example 
alkali or all<aline earth metal silicates; foam regulatore, for example soap; salts for adjusting 
the spray drying and granulating properties, for example sodium sulphate; perfumes; and 
also, if appropriate, antistatic and softening agents; such as smectite days; photobleaching 
agente; pigmente; and/or shading agente. These constituente should, of course, be stable 
to any bleaching system employed. Such auxiliaries can be present In an amount of. for 
example, 0.1 to 20% by weight, preferably 0.5 to 10 % by weight especially 0.5 to 5 % by 
weight based on the total weight of the detergent 

Furthemfiore, the detergent can optionally contein enzymes. Enzymes can be added to 
detergente for stein removal. The enzymes usually Improve the performance on steins that 
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are either protein- or starch-based, such as those caused by blood, milk, grass or fruit 
Juices. Preferred enzymes are cellulases, proteases, amylases and lipases. Prefenred 
enzymes are cellulases and proteases, especially proteases. Cellulases are enzymes 
which act on cellulose and its derivatives and hydrolyze them Into glucose, cellobiose, 
ceiiooligosaccharide. Cellulases remove dirt and have the effect of mitigating the 
roughness to the touch. Examples of era^mes to be used include, but are by no means 
limited to. the following: 

proteases as given in US-B-6,242,405, column 14. lines 21 to 32; 
lipases as given in US-B-6.242,405, column 14, lines 33 to 46; 
amylases as given in US-B-6.242,405, column 14, lines 47 to 56; and 
cellulases as given in U8-B-6,242,405, column 14, lines 57 to 64. 

The enzymes can optionally be present in the detergent When used, the enzymes are 
usually present In an amount of 0.01-5% by weight, preferably 0.05-5% and more 
preferably 0.1-4% by weight, based on the total weight of the detergent 

In addition to the bleach catalyst according to formula (1) it is also possible to use further 
transition metal salts or complexes known as bleach-activating active ingredients and/or 
conventional bleach activators, that Is to say compounds that under perhydrolysis 
conditions, yield unsubstituted or substituted perbenzo- and/br pen)}a>-carboxylic acicb 
havtaig from 1 to 10 carbon atoms, e^edally from 2 to 4 carbon atoms. Suitable bleach 
activators include the customary bleach activators, menttoned at the beginning, that carry O- 
and/or N-acyl groups having the indicated number of carbon atoms and/or unsubstituted or 
substituted benzoyl groups. Preference is given to polyacylated alkylenediamines. especially 
tetraacetylethylenediamine (TAED), acyiated glycolurils. especially tetraacetylglycoluril 
(TAGU), N.N-diacetyl-N.N-dimethylurea (DDU). acyiated triazine derivatives, especially 
1.5-diacetyl-2,4-dioxohexahydro-1 ,3,5-triazine (DADHT), compounds of fomiula (6): 



wherein R21 is a sulfonate group, a cariboxylic acid group or a carboxylate group, and 
wherein Raa is linear or branched (C7-Ci5)alkyl, especially activators known under the names 
SNOBS, SLOBS and DOBA, acyiated polyhydric alcohols, especially tilacetin, ethylene 
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glycol diacetate and 2.5-diacetoxy-2,5<i]hydrofuran, and also acetylated sorbitol and 
mannito! and acylated sugar derivatives, especially pentaacetylglucose (PAG), sucrose 
polyacetate (SUPA). pentaacetytfructose, tetraacetylxylose and octaacetyllactose as well as 
acetylated, optionally N-alkyiated glucamlne and giuconolactone. It Is also possible to use 
the combinations of conventional bleach activators known from Qennan Patent Application 
DE-A-44 43 177. NItrile compounds that form perlmlne acids with peroxides also come Into 
consideration as bleach activators. 

Further prefen-ed additives to the agents according to the Invention are dye fixing agents 
and/or polymers which, during the washing of textiles, prevent staining caused by dyes in 
the washing liquor that have been released from the textiles under the washing conditions. 
Such polymers are preferably polyvinylpyrrolidones, polyvinylimidazole or pdyvinylpyridine- 
N-oxides whch may have been modified by the incorporation of anionic or catlonic 
substituents, especially those having a molecular weight in the range of from 5000 to 
60 000, more especially from 10 000 to 50 000. Such polymers are usually used In an 
amount of from 0.01 to 5 %, preferably 0.05 to 5 % by weight, especially 0.1 to 2 % by 
weight, based on the total weight of the detergent Preferred polymers are those given In 
WO-A-02/02865 (see espedally page 1, last paragraph and page 2, first paragraph). 

The detergent compositions can take a variety of physical fbmis including powder, granular, 
tablet and Ikjuid fomns. Examples thereof are conventional powder heavy-duty detergents, 
compact and supercompact heavy-duty detergents and tablets, like heavy-duty detergent 
tablets. One important ph^lcal fonn is the so-called concentrated granular fonn adapted to 
be added to a washing machine. 

Of importance are also the so-called compact (or supercompact) detergents. In the field of 
detergent manufacture, a trend has developed recently towards the production of compact 
detergents, which contain Increased amounts of active substance. In order to minimize 
energy eiqjenditure during the washing process, ttie compact detergents are required to 
operate effidenfly at temperatures as low as 40''G. or even at room temperatures, e.g. at 
25''C. Such detergents usually contain only low amounts of fillers or processing aids, like 
sodium sulfate or sodium chloride. The amount of such fillers Is usually 0-10% by weight, 
preferably 0-5 % by weight, especially 0-1 % by weight, based on tiie total weight of the 
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detergent. Such detergents usually have a bulk density of 650-1000 g/l, preferably 700-1000 
g/l and especially 750-1000 g/l. 

The detergents can also be present in the form of tablets. Relevant characteristics of tablets 
are ease of dispensing and convenience In handling. Tablets are the most compact delivery 
of solid detergents and have a bulk density of, for example, 0.9 to 1 .3 kg/litre. To enable fast 
disintegration laundry detergent tablets generally contain spedal disintegrants: 

- Effervescents such as carbonate/hydrogencarbonate/citric acid; 

- swelling agents like cellulose, carboxymethyl cellulose, cross-linked poly(N- 
vinylpyrrollidone); 

- quickly dissolving materials such as Na (K) acetate, or Na (K) citrate; 

- rapidly dissolving water-soluble rigid coating such as dlcarlx))^ adds. 
The tablets can also contain combinations of any of the above disintegrants. 

The detergent may also be fomnulated as an aqueous liquid comprising 5-50, preferably 10- 
35% water or as a non-aqueous liquid detergent, containing not more than 5, preferably 0-1 
wt.% of water. Non-aqueous liiquid detergent compositions can contain other solvents as 
caniers. Low molecular weight primary or secondary alcohols exemplified by methanol, 
ethanol, propanol, and Isopropanol are suitable. Monohydric alcohols are prefered for 
solubilizing surfactant, but polyols such as those containing from 2 to about 6 carbon atoms 
and from 2 to about 6 hydroxy groups (e.g., 1,3-propanediol, ethylene glyool, glycerine, and 
1 ,2-propanedlol) can also be used. The compositions may contain from 5% to 90%, typically 
10% to 50% of such caniers. The detergents can also be present as the so-called "unit liquid 
dose" form. 

The invention relates also to granules that comprise the catalysts according to the invention 
and are suitable for incorporation into a powder- or granule-fbnm washing, cleaning or 
bleaching agent. Sudi granules preferably comprise: 

a) from 1 to 99 % by weight, preferably from 1 to 40 % by weight, especially from 1 to 30 % 
by weight, of a metal complex compound of fonmula (1 ), especially of fonnula (la). 

b) from 1 to 99 % by weight, preferably from 10 to 99 % by weight, especially from 20 to 
80 % by weight, of a binder, 

c) from 0 to 20 % by weight, especially from 1 to 20 % by weight, of an encapsulating 
material. 
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d) from 0 to 20 % by weight of a further additive and 

e) from 0 to 20 % by weight of water. 

As binder (b) there come Into consideration anionic dispersants, non-ionic dispersants, 
polymers and waxes that are water-soluble, dispersible or emulsifiable in water. 

The anionic dispersants used are, for example, commercially available water-soluble anionic 
dispersants for dyes, pigments etc.. 

The following products, especially, come into consideration: condensation products of 
aromatic sulfonic acids and formaldehyde, condensation products of aromatic sulfonic acids 
witii unsubstituted or chlorinated diphenylene or diphenyl oxides and optionally fonnalde- 
hyde. (mono-/di-)aIkylnaphthalenesu!fonates, sodium salts of polymerised organic sulfonic 
acids, sodium salts of polymerised all<ylnaphthalenesulfonlc acids, sodium salts of polymer- 
ised alkylbenzenesulfonic adds, alkylarylsulfonates, sodium salts of alkyl polyglycol ether 
sulfates, polyalkylated polynudear arylsulfonates, methylene-linked condensation products 
of arylsuifonic acids and hydroxyaiylsutfonic acids, sodium salts of diailcylsulfosucdnic add, 
sodium salts of aii<yl digiycd ether sulfates, sodium salts of poiynaphtiialenemethane- 
sulfonates, lignosulfonates or oxylignosulfonates or heterocydic polysuKonlc acids. 

Especially suitable anionic dispersants are condensation products of naphtiiaienesuifonlc 
acids wWi fomnaldehyde, sodium salts of polymerised organic sulfonic adds, (mono-/dl-)- 
ailcylnaphthalenesulfonates. polyailcytated polynudear arylsulfonates, sodium salts of poly^ 
merised ali^benzenesulfonlc add, lignosulfonates, oxylignosulfonates and condensation 
products of napfithalenesuifonlc acid with a poiychloromethytdlphenyi. 

Suitable non-ionic dispersants are espedally compounds ha\^ng a melting pdnt of, prefer- 
ably, at least SS'C ttiat are emulsifiabie, dispersible or soluble, for example the following 
compounds: 

1 . fatty alcohds having from 8 to 22 carbon atoms, especially cetyi alcohol; 

2. addition products of, preferably, from 2 to 80 md of all(ytene oxide, especially ethylene 
oxide, wherein some of tiie etiiylene oxide units may have been replaced by substituted 
epoxides, such as styrene oxide and/or propylene oxide, witii higher unsaturated or 
saturated monoaloohols. fatty adds, fatly amines or fatty amides having from 8 to 22 
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carbon atoms or with t)enzyl alcohols, phsnyt phenols, benzyl phenols or all^ phenols, 
the alkyl radicals of which have at least 4 carbon atoms; 

3. alkylene oxide, especially propylene oxide, condensation products (block polymers); 

4. ethylene oxide/propylene oxide adducts with diamines, especially ethylenediamine; 

5. reaction products of a fatty acid having from 8 to 22 carbon atoms and a primary or 
secondary amine having at least one hydroxy-lower altcyl or lower alkoj^-lower alkyl 
group, or alMene oxide addition products of sudi hydroxyall^l-group-containing reaction 
products; 

6. sorbltan esters, preferably vn'th long-chain ester groups, or ethoxylated sorbitan esters, 
such as polyoxyettiylene sorbitan monolaurate having from 4 to 10 etiiylene oxide units or 
polyoxyettiylene sorbitan trioleate having from 4 to 20 ettiylene oxide units; 

7. addition products of propylene oxkle with a tri- to hexa-hydric aliphatic alcohol having 
from 3 to 6 carbon atoms. e.g. glycerol or pentaeiyttiritol; and 

8. fatty alcohol polygiycol mbced ettiers, espedaliy addition products of from 3 to 30 mol of 
ettiylene oxide and from 3 to 30 mol of propylene oxMe wHh aliphatic monoakx>hol8 
having from 8 to 22 carbon atoms. 

Especially suitable non-lonk; dispersants are surfactants of fonnuia 

R29-0-(alkyleneO)n-Ra4 (7), 

wherein 

R23 isC8-C22alkylorC8-Ciealkenyl; 

R24 is hydrogen: Ci-C4alkyl; a cyctoaliphatic radteal having at least 6 carbon atoms; or 
ben;^; 

"alkylene" Is an all^lene radical having from 2 to 4 carbon atoms and 
n is a number from 1 to 60. 

The substituente Rgs and R^i In formula (7) are advantegeously each the hydrocarbon radical 
of an unsaturated or, preferably, saturated aliphatic monoalcohol having from 8 to 22 carbon 
atoms. The hydrocarbon radical may be straight-chain or branched. R23 and Rs4 sure prefer- 
ably each independentiy of tiie otiier an alkyl radteal having from 9 to 14 carbon atoms. 
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Aliphatic saturated monoalc^hote that come into consideration Include natural alcohols, e.g. 
lauryi alcohol, myristyl alcohol, cetyl alcohol or stearyl alcohol, and also synthetic alcohols, 
e.g. 2-ethylhexanol, 1,1,3,3-tetramethylbutanol, octan-2-ol, Isononyl alcohol, trimethyl- 
hexanoi, trimethytnonyl alcohol, decanol, Cg-CnOxo-alcohol, tridecyl alcohol, Isotridecyi 
alcohol and linear primary alcohols (Alfols) having from 8 to 22 caiton atoms. Some 
examples of such Alfols are Alfoi (&-10), Alfol (9-11), AHbl (10-14). Alfol (12-13) and Aifol 
(16-18). ("Alfol" is a registered trade mark). 

Unsaturated aliphatic monoalcohols are, for example, dodecenyl alcohol, hexadecenyl 
alcohol and oleyl alcohol. 



The alcohol radicals may be present singly or In the fonn of mixtures of two or mare 
components, e.g. mixtures of alkyl and/or alkenyl groups that are derived from so^ean fatty 
adds, palm kernel fatty adds or tallow oils. 



(Alkylene-0) chabis are preferably divalent radicals of the formulae 

CH3 CHg 

•(CH2-CH2-0)-, .(CH-CH2-O)- -(CH2-CH-0)- • 



Examples of a cydoaliphatic radical are cycloheptyl, cydooctyi and preferably (^dohexyl. 
As non-ionic dispersants there come into consideratton preferably surfactants of fomiula 

R25-0-(CH-CH-0\^CH-CH-0);^Rae 
wherein 

R25 is Ca-C22all<yl; 

R26 is hydrogen or CrC4alkyl; 

Yi, Y2, Y3 and Y4 are each Independently of the others hydrogen, methyl or ethyl; 
r\2 Is a number from 0 to 8; and 
r\Q is a number from 2 to 40. 



Further important non-ionic dispersants correspond to formula 
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> Ye Y, Y, 
IVO-(CH-CH-0)jjj<CH-CH-0)j^Rjg 

Wherein 

R27 Is CrCi4ail7l; 
Rss is Ci-C4alkyi; 

Ys. Ye, Vr and Ys are each independently of the othere hydrogen, methyl or ethyl, one of the 
radicals Y5. Ye and one of the rcKlicals Y7. Ye always being hydrogen; and 
n4 and ns are each independently of the other an integer from 4 to 8. 

The non-ionic dispersants of fomnulae (7) to (9) can be used in the fomi of mixtures. For 
example, as surfectant mixtures there come into consideration non-end-group-tenninated 
fatty alcohol ethoxylates of fomoula (7), e.g. compounds of fomiula (7) wherein 
R23 is C6-C22allcyl. 
R24 is hydrogen and 

the alkyiene-O chain is the radical -(CHa-CHrO)- 

and also end-group-terminated fatty alcohol ethoxylates of fomnuia (9). 

Examples of non-ionic dispersants of formulae (7), (8) and (9) Include reaction products of a 
Cio-Cisfatty alcohol, e.g. a Cisoxo-atcohol, with from 3 to 10 mol of ethylene oxide, propylene 
oxide and/or butylene oxide or the reaction product of one moi of a Cisfatty alcohol with 
6 mol of ethylene oxide and 1 mol of butylene oxide. It being possible for the addition 
products each to be end-group-terminated with Ci-C4alkyl. preferably methyl or butyl. 

Such dispersants can be used singly or in the forni of mixtures of two or more dispersants. 

Instead of, or in addition to, the anionic or non-ionic dispersant, the granules according to the 
invention may comprise a water-soiubie organic polymer as binder. Such polymers may be 
used singly or in the form of mixtures of two or more polymers. 

Water-soluble polymers that come into consideration are, for example, polyethylene glycols, 
copolymers of ethylene oxide with propylene oxide, gelatin, polyacrylates. polymethacrylates, 
polyvinylpyrrolidones, vinylpyrrolldones, vinyl acetates, polyvinylimldazoles. polyvlnylpyridine- 
N-oxides, copolymers of vinylpyrrolidone with long-chain a-olefins. copolymers of 
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vinylpyrrolidone with vinyiimidazole, poly(vlnylpyrrolidone/dimethylaminoethyl methacrylates), 
copolymers of vinylpyrrolldone/dlmethytaminopropyl methacrylamides, copolymers of 
\^nylpyrrolidone/dimethylaminopropyl acrylamides, quatemised copolymers of 
vinylpyrrolidones and dimethylaminoethyl methacrylates, terpolymers of vinylcaprolactam/ 
vinylpyrrolidone/dimethylaminoethyt methacrylates, copolymers of vinylpyrrolidone and 
methacrylamidopropyl-trimethylammonium chloride, terpolymers of caprolactamA/inyl- 
pyrrolidone/dimethylaminoethyf methacrylates, copolymers of styrene and acrylic acid, 
polycarboxylic adds, polyacrylamides, cartwxymethylcellulose. hydroxymethylcellulose, 
polyvinyl alcohols, polyvinyl acetate, hydrolysed polyvinyl acetate, copolymers of ethyl 
acryiate \Mth methacrylate and methacrylic acid, copolymers of maleic add with unsaturated 
hydrocarbons, and also mixed polymerisation products of the mentioned polymers. 

Of those organic polymers, spedal preference is given to poiyethylene glycols, carboxy- 
methylcellulose. polyacrylamides, polyvinyl alcohols, polyvinylpynoltdones, gelatin, 
hydrolysed polyvinyl acetates, copolymers of vinyipyndidone and vinyl acetate, and also 
polyacrylates, copolymers of ethyl acryiate with methacrylate and methacrylic add, and 
polymethacrylates. 

Suitable water-emulsiflabie or water-dispersible binders dso indude paraffin waxes. 

Encapsulating materials (c) indude espedaliy water-sduble and water-dispersible polymers 
and waxes. Of those materials, preference is given to polyethylene glycols, polyamides. 
pdyacrytamides, polyvinyl alcohols, poiyvinyipynolidones. gelatin, hydrolysed polyvinyl 
acetates, copolymers of vinyipynrdidone and vinyl acetate, and also polyacrylates, paraffins, 
fatty acids, copolymers of ethyl acryiate with methacrylate and methacrylic add. and poly- 
methacrylates. 

Further additives (d) that come into consideration are, for example, wetting agents, dust 
removers, water-insduble or water-soluble dyes or pigments, and also dissolution accel- 
erators, optical brighteners and sequestering agents. 

The preparation of the granules according to the invention is carried out. for example, 
starting from: 

a) a solution or suspension with a subsequent diying/shaping step or 
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b) a suspension of the active ingredient in a melt with subsequent shaping and soiidification. 

a) Rrst of all the anionic or non-ionic dispersant and/or the polymer and. if appropriate, the 
further additives are dissolved in water and stirred, if desired with heating, until a homo- 
geneous solution has been obtained. The catalyst according to the invention is then 
dissolved or suspended in the resulting aqueous solution. The solids content of the solution 
should preferably be at least 30 % by weight, especially 40 to 50 % by weight, based on the 
total weight of the solution. The viscosi^ of ttie solution is preferably less tiian 200 mPas. 

The aqueous solution so prepared, comprising ttie catalyst according to the invention, is 
ttien subjected to a drying step in which all water, witii ttie exception of a residual amount, Is 
removed, solid particles (granules) being fomoed at ttie same time. Known mettiods are 
suitable for producing the granules from ttie aqueous solution. In principle, botti continuous 
mettiods and discontinuous mettiode are suitable. Continuous mettiods are preferred, espe- 
cially spray<lrying and fluldlsed bed granulation processes. 

Especially suitable are spray-drying processes In which ttie active ingredient solution is 
sprayed into a chamber wifli circulating hot air. The atomisation of the solution is effected 
e.g. using unitary or binary nozdes or is brought about by tiie spinning effect of a rapidly 
rotating disc, in order to increase ttie particle size, ttie spray-drying process may be com- 
bined witfi an additional agglomeration of ttie liquid particles witti solid nuclei in a fluldlsed 
bed ttiat forms an Integral part of ttie chamber (so-called fluid spray). The fine particles 
(<100 pm) obtained by a conventional spray-drying process may, if necessary after being 
separated from ttie exhaust gas flow, be fed as nuclei, wittiout further treatment, direcfly into 
the atomizing cone of the atomiser of ttie spray-dryer for ttie purpose of agglomeration witti 
the liquid droplets of ttie active Ingredient. 

During tiie granulation step, the water can rapidly be removed from tiie solutions comprising 
ttie catalyst according to ttie invention, binder and furttier additives. It Is expressly intended 
that agglomeration of ttie droplets forming In tiie atomising cone, or ttie agglomeration of 
droplets with solid particles, will take place. 

If necessary, the granules fomried In tiie spray-dryer are removed in a continuous process, 
for example by a sieving operation. The fines and ttie oversize particles are elttier recycled 
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directly to the process (without being redissolved) or are dissolved in the liquid active 
ingredient fonnulation and subsequently granulated again. 

A further preparation method according to a) is a process in which the polymer is mixed with 
water and then the catalyst is dissolved/suspended in the polymer solution, thus forming an 
aqueous phase, the catalyst according to the invention being homogeneously distributed in 
that phase. At the same time or subsequently, the aqueous phase is dispersed in a water- 
immiscible liquid in the presence of a dispersion stabiliser In order that a stable dispersion Is 
fornied. 17ie water is then removed from the disperston by distillation, fonning substantially 
dry particles. In those particles, the catalyst is homogeneously distributed in the polymer 
matrix. 

The granules according to the Invention are wear-resistant, low In dust, pourable and readily 
meterable. They can be added directly to a fonnulation, such as a washing agent 
fonnulation. in the desired concentration of the catalyst according to the invention. 

Where the coloured appearance of the granules in the washing agent Is to be suppressed, 
this can be achieved, for example, by embedding the granules In a droplet of a whitish 
meltable substance ("water-soluble wax") or by adding a widte pigment (e.g. TiOa) to the 
granule formulation or, preferably, by encapsulating tiie granules In a melt consisting, for 
example, of a water-soluble wax, as described in EP-A-0 323 407, a white solid being added 
to the melt In order to reinforce the masking effect of the capsule. 

b) The catelyst accorcHng to the invention is dried in a separate step prior to the melt- 
granulation and, if necessary, dry-ground in a mill so ttiat all the solids particles are < 50 pm 
in size. The drying is canled out in an apparatus customary for the purpose, for example in 
a paddle dryer, vacuum cabinet or f reeze-dryer. 

The finely particulate catalyst Is suspended in the molten canrler material and homogenised. 
The desired granules are produced from the suspension in a shaping step witfi simultaneous 
solldificati'on of tiie melt. The choice of a suitable melt-granulation process Is made in 
accordance witii the desired size of granules. In principle, any process whidi can be used to 
produce granules In a particle size of from 0.1 to 4 mm is suKable. Such processes are 
droplet processes (with solidification on a cooling belt or during free fall in cold air), melt- 



wo 2004/0071 




PCT/EP2003/007121 



40 



prilling (cooling medium gas/liquid), and flake fomnatlon with a subsequent comminution 
step, the granulation apparatus being operated continuously or discontinuously. 

Where the coloured appearance of the granules prepared from a melt is to be suppressed in 
the washing agent, in addition to the catalyst it is also possible to suspend in the melt white 
or coloured pigments which, after solidification, impart the desired coloured appearance to 
the granules (e.g. titanium dioxide). 

If desired, the granules can be covered or encapsulated in an encapsulating material. 
Methods suitable for such an encapsulation include the customary methods and also the 
encapsulation of the granules by a melt.consisting e.g. of a water-soluble wax, as described, 
for example, in EP-A-0 323 407, coacen/ation, complex coacervation and surface polymeri- 
sation. 

Encapsulating materials (c) include e.g. water-soluble, water-dispersible or water- 
emulsifiable polymers and waxes. 

Further additives (d) inciudia e.g. wetting agents, dust-removers, water-insoluble or water- 
soluble dyes or pigments, and also dissolution accelerators, optical brighteners and 
sequestering agents. 

Surprisingly, the metal complex compounds of formula (1) also exhibit a maricedly improved 
bleach-catalysing action on coloured stains which occur on wall or floor tiles. 

The use of metal complex compounds of fomiula (1) as catalysts for reactions with peroxy 
compounds in cleaning solutions for hard surfaces, especially for wall or floor tiles, is 
therefore of special interest 

The metal complex compounds of formula (1) also have, together with peroxy compounds, 
excellent antibacterial action. The use of the metal complex compounds of fomnula (1) for 
l(illing bacteria or for protecting against bacterial attadc is therefore likewise of interest. 

The metal complex compounds of fomnuia (1) are also outstandingly suitable for selective 
oxidation in the context of organic synthesis, especially the oxidation of organic molecules, 
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e.g. of olefins to form epoxides. Such seiectlve transformallon reactions are required espe- 
cially in process chemistry. The invention accordingly relates also to the use of the metal 
complex compounds of formula (1) in selective oxidation reactions in the context of organic 
synthesis. 

The following Examples serve to illustrate the Invention but do not limit the im^entton thereto. 
Parts and percentages relate to weight, unless othenvise indicated. Temperatures are in 
degrees Celsius, unless othenvise indicated. 

BsaroBlgj.: Ethyl 4-chloropyridine-2-caft)oxylate 




a) Step 1: 

10.0 ml (0.130 mol) of N.N-dimethylformamlde are added dropwise at 40"C to 295 ml 
(4.06 mol) of thionyl chloride while stinlng. 100 g (0.812 mol) of picolinic acid are 
sul)sequently added over the course of half an hour. The mixture is warmed carefully to 
70»C and stin-ed at this temperature for 24 hours, the gases fornied being dischaiged via a 
wash bottle charged with sodium hydroxide solution. The mixture is evaporated, 
coevaporated another three times with 100 ml each time of toluene, diluted to 440 ml with 
the solvent and the solution is introduced into a mixture of 120 ml of absolute ethand and 
120 ml of toluene. The mixture concentrated to about half Its volume, cooled to 4''C, filtered 
with suction and the solid is washed with toluene. Ethyl 4-chloropyrldIne-2-carboxyIate 
hydrochloride is obtained as a beige, hygroscopic powder. 

b) Step 2: 

The hydrochtoride obtained in step 1 is taken up in 300 mi of ethyl acetate and 200 ml of 
deionized water and rendered neutral with 4N sodium hydroxide solution. After phase 
separation, the aqueous phase is extracted twice more with 200 ml each time of ethyl 
acetate. The organic phases are combined, dried over sodium sulfate, filtered and 
concentrated. This gives ethyl 4^loropyridlne-2-cartJoxyiate as a brown oil which can be 
purified by distillation if required. 'H-Nm (360 MHz, CDCIg): 8.56 (d, 1H. J=5.0 Hz); 8.03 (d, 
1H, J=1.8 Hz): 7.39 (dd, 1H. J=5.4.1.8 Hz); 4.39 (q, 2H. J=7.0 Hz); 1.35 (t, 3 H, J=7.0 Hz). ' 



Examplfl 2: 1-Pyridin-2-yibutane-1.3-dlone 
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A solution of 8.71 g (150 mmol) of dry acetone In 100 ml of absolute tetrahydrofuran is 
added under argon to a solution of 20.42 g (300 mmol) of sodium ethoxide in 300 ml of 
at)solute tetraliydrofuran. A solution of 22.68 g (150 mmol) of ethyl pyridine-2-carboxylate In 
100 ml of absolute tetrahydrofuran is subsequently added dropwise over the course of 
20 minutes. The mixture Is stirred for 15 hours at room temperature and for 4 hours at the 
boiling point The mbcturs is evaporated on a rotary evaporator, admixed with 150 ml of water 
and rendered neutral with gladai acetic add. It Is extracted twice with diethyl ether, the 
organic extracts are combined and dried (sodium sulfate), evaporated on a rotary 
evaporator, and 1-pyridln-2-ylbutane-1 ,3-dlone Is obtained as an orange oil. ^H-NMR 
(360 MHz, CDCk) for enoi tautomen 15.8-15.5 (br s. OH); 8.60-8.55 (dm, 1H): 8.20-7.95 
(dm. 1H): 7.79-7.71 (tm. IH); 7.35-7.29 (m, IH); 6.74 (s, 1H); 2.15 (s, 3H). Keto tautomen 
CHs group at 4.20 ppm (ratio of enoi/lceto fomn = 87:1 3). 

^mpte3: 1-(4-ChIoropyridin-2-yi)-5-pyridin-2-ylpentan-1 ,3.5-trione 
o o g 



A mixture of 21.3 g (131 mmol) of 1-pyridin-2-ylbutane-1.3-dione and 36.3 g (196 mmol) of 
ethyl 4-chioropyrldine-2-carboxylate In 100 mi of absolute tetrahydrofuran is added dropwise 
to 10.43 g (261 mmol. about 60% dispersion) of sodium hydride in 200 ml of absolute 
tetrahydrofuran at the boiling point over the course of two hours. The mbdure is stirred for 
another two hours at 70''C, evaporated on a rotary evaporator, and 200 mi of water are 
subsequently added cautiously at 4»C. The mixture is rendered neutral with 5N hydrochloric 
acid, and 1-(4-chloropyridln-2-yl)-5-pyridin-2-yipentane-1,3,5-trione is filtered off as a 
yellowish green solid The dried, sparingly soluble product is processed further without any 
particular purification steps. 




* 
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Example 4: 4-Chloro-1 •H-(2^':6'^1teipyridln-4'-one 




1 10 ml of 25 per cent strength ammonium hydrcxxlde solution are added to 
1-(4^loropyridln-2-yl)-5-pyridln-2-ylpentane-1.3.54rione obtained as described above in 
100 ml of Isopropanol and the mixture is boiled under reflux for 4.5 houre. At room 
temperature, the pH is brought to 5 with 6N hydrochloric acid and the mixture is filtered. The 
residue Is filtered through sHica gel (eluent chlorofbrmAnelhanol/ammonlum hydroxide 
solution 4:1K).1) and evaporated. After recrystalRzalion from acetone. 4-chloro-rH- 
I2,2';6'.2"]terpyridin-4'-one is obtained as a grey soOd which is processed further without any 
particular purification steps. 'H-NMR (360 MHz, DMSOnJe): 8.72-8.63 (m. 2H); 8.62-8.53 (m, 
2H); 7.98 (ddd. 1H. J=7.7.7.7.1.8 Hz); 7.87 (d. 1H, J=:a2 Hz); 7.83 (d. 1H. J=;2.2 Hz); 7.59 
(dd, 1H. Ja5.4.2.2 Hz); 7.43-7.51 (m, 1H); 2.07 (s. 1H). 

fiamfila^: 4-(4-Methylpiperazln-1.yl).rH-[2.2';6'.2"]terpyridin-4'^ne (llgand LI) 




A mixture of 5.22 g (18.4 mmol) of 4-chloro-1'H-[2.2';6'.2"]terpyridln-4'-one, 18.36 g 
(184 mmol. 20.4 ml) of 1-methylplperazlne and 125 mg (0.92 mmol. 0.05 equivalent) of 
zlnc(ll) chloride In 80 ml of 2-methyi-2-butanol Is boiled under reflux for 30 houre. "me 
mixture Is evaporated to dryness on a rotary evaporator. 100 ml of water are added and the 
mixture is rendered neutral with concentrated hydrochloric acid. Extracting the mixture four 
tfmes with chlorofonn and combining and drying (sodium sulfate) the organic extracts gives 
the crude product which is subsequentiy reciystallized from acetonitrile. 4-(4.Methyl- 
plpera2^n-1-yl)-1'H.[2.2•;6^2^terpyridin-4•-one is obtained as a white solid. ^H-NI\4R 
(360 MHz. CDCIa): 8.69 (d. 1H. 4.5 Hz); 8.32 (d. 1H. J=5.9 Hz); 7.92-7.74 (m. 2H); 7.37-7.3C 
(m. 1H): 7.20 (d. 1H. J=2.3 Hz): 7.01 (s. 1H); 6.98 (s. 1H); 6.71-6.63 (m. 1H): 3.45-3.35 (tm. 
4H); 2.58-2.48 (tm. 4H); 2.32 (s. 3H). 
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ean[JE!§J:1,1-Dimethyl-4-(4'K>xo-1\4'-dlhydro-[2,2':6\2'Tterpy^^ 
methosulfate (ligand L2) 



0.33 ml (3.5 mmoi, 442 mg) of dimethyl sulfate is added dropwise to a suspension of 1.22 g 
(3.5 mmol) of 4-(4-methylpiperazin-1-yO-rH-[2,2':6',2nterpyridln-4'-one in 60 ml of acetone. 
After 17 hours, the crude product is filtered off and washed (acetone or dichloromethane) 
and is subsequently recrystaillzed from methanol. 1 .1-dimethyl-4-(4'-oxo-1',4'-dihydro- 
(2,2';6',2"]terpyridin-4-yl)piperazln-1-ium methosulfate is obtained as a white solid. 
CaaHzzNsOsS'O.Og H2O, 475.17; calculated C 55.61 H 5.77 N 14.74 S 6.75 H2O 0.34; found 
C 55.56 H 5.85 N 14.63 S 6.75 H2O 0.33. ^H-NMR (360 MHz, D2O): 8.31 (d, 1H, J=4.1 Hz); 
7.76 (dd, 1 H, J=7.7); 7.64 (d, 1 H, J=7.7 Hz); 7.58 (d, 1 H, J=5.4 Hz); 7.22 (dd, 1 H, J=7.2. 
5.0 Hz), 6.71 (s, 1H; 6.48 (dm, 1H); 6.46-6.39 (dm, 1H); 6.34 (dm. 1H); 3.67 (s, 3H): 3.48 
(brs.8H);3.19(s.6H). 

Example 7 : Manganese(ll) complex with 1,1 -dimethyl-4-(4'-oxo-1',4'-dihydro- 
[2.2';6',2"]terpyridin-4-yl)piperazin-1 -lum methosulfate 

A solution of 37.6 mg (0.19 mmol) of mangane8e(ll) chloride tetrahydrate In 4 ml of methanol 
is added to a suspension of 1,1-dimethyl-4-(4'-oxo-r,4'-dihydro-[2,2';6',2"]terpyrldin- 
4-yl)piperazin-1-ium methosulfate In 4 ml of methanol. The mixture is subsequently 
evaporated on a rotary evaporator (30"C, 20 mbar final pressure). The manganese complex 
of the fomoula C22H27Cl2MnN6O68*0.38 H2O (FW = 606.24) is obtained as a yellow powden 
calculated C 43.59 H 4.62 N 11 .55 S 5.29 C1 1 1.70 Mn 9.06 Hs0 1.13; found C 43.54 H 4.50 
N 11.73 S 5.07 C1 1 1.69 Mn 9.06 H20 1.14. (The manganse complex can alternatively be 
obtained without any loss of mass by a reaction in water followed by concentrating the 
solution or by lyophilisation.) 
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^mp]Q 1 ,6-Bf8(4-chloropyridin-2-yOpentane-1 ,3.5-trione 



a 




a 



4 g (0.1 md, about 60% dispersion) of sodium liydiide in 100 ml of absolute tetiafiydrafuran 
are placed In a reaction vessel under a nitrogen atmosphere. At < SO'C, a solution of 18.5 g 
(0.1 mol) of etiiyi 4-cfiloropyildine-2-cart)oxylate and 2.32 g (0.04 moD of dried acetone in 
75 mi of THF Is added dropwise over the course of two hours. The red suspension Is then 
carefully poured Into 000 ml of water, it is rendered neutral with 6N HCI, tetrahydrofuran is 
distilled off on a rotary evaporator, and the yellow to beige 1.5-bl8(4-chioiopyridin- 
2-yl)pentane-1 .3.5-trione fbnned Is fHteied off. The dried, sparingly soluble product Is 
processed further without any particular purification steps. IR (cm"'): 1619 (m); 1564 (s); 
1546 (s); 1440 (m); 1374 (s); 1 156 (m); 822 (w). 

Example fl: 4,4"-Dlchioro-1 'H-[2,2':6',2"]terpyridln-4'-one 



38.6 g (0.114 mol) of 1,5-bls(4-chloropyridin-2-yi)pentane-1,3,5-trione are suspended in 
1.25 1 of 2-propanol. A total of 230 ml of 25% (w/W) ammonia solution Is added at eoWO'C 
over the course of five and a half hours. The mixture is cooled to 4'C and the whitish 
4.4"-dlchloro-1'H-[2.2';6',2"]teipyridin-4'-one fomned Is filtered off. ^H-NMR (360 MHz, 
DMSO-de): 8.65 (d, 2H, J=5.4 Hz); 8,57 (d, 2H, Ja2.2 Hz); 7.82 (s, 2H); 7.59 (dd, 2H, 
J=5.4,2.2 Hz). 



O 




wo 2004/0071 



PCT/EP2003/007121 



46 

i2fflmBl£Ji}: 4,4''-Bl8(4HnethylplperazIn-1-yl).rH- I2,2';6',2"lterpyridin^'^ne (Hgand L3) 




A mixture of 10.89 g (34.2 mmol) of 4,4"-dichloro-rH-[2^';6'^erpyridln-4's)no, 68.6 g 
(685 mmol, 76.1 ml) of 1-metfiy!plperazlne and 233 mg (1.71 mmol, 0.05 equivalent) of 
zinc(ll) chloride in 200 ml of 2-methyi-2-butanoi is boiled under reflux for 24 houre. The 
mixture is evaporated to dryness on a rotary evaporator. The crude product is recrystallized 
from ethyl acetate/methanoi 33:1 (v/V). It is taicen up In 100 ml of water, acQusted to pH 8-9 
with 4N sodium hydroxide solution, and light-beige 4,4"-bl8(4-methylpipera2in-l-yl)-i'H- 
[2.2';e',2"lteipyridin-4'.one Is filtered off. 'H-NMR (360 MHz. CDCI3): 8.32 (d, 2H. J=5.9 Hz); 
7.18 (dm. 2H); 6.93 (s. 2H): 6.66 (dd. 2H; J=5.9.a3 Hz); 3.41-3.32 (tm. 8H): 2.55-2.44 (tm. 
8H): 2.29 (s. 6H). 

Example IQa; 4.4"-bis-(4-butyi-piperazin-1-yl)-1 'H- (2.2';6',2"]terpyridln-4'-on 




A mixture of 1.12 g (3.52 mmol) 4,4".dichlor-rH-[2,2':6'.21terpyrldln-4'-on. 10.0 g (70 mmol) 
1-butyl-plperazine and 24 mg (0.18 mmol) Zn(ll)-chloride In 20 ml 2-methyl-2-butanol Is 
refluxed for 18 hours. Aftenwards, the solution Is concentrated by a rotary evaporator. The 
raw product is recrystallized from a methanol/Water mixture. The yellowish 4,4"-bls-(4-butyl- 
piperazln-1-yl)-rH- [2,2';6',2nterpyrldin-4'-on is obtained. ^NMR (360 MHz. CDCIa): a31 
(d. 2H, J=5.9 Hz); 7.18 (sm, 2H); 6.94 (s. 2H); 6.65 (dd, 2H. Js5.9.1.8 Hz); 3.39-3.31 (tm. 
8H); 2.55-2.47 (tm, 8H); 2.36-2.28 (tm, 4H); 1.5-1.38 (m, 4H); 1.36-1.22 (m, 4H); 0.87 (t, 
Jb7.2 Hz, 6H). 
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Example 10b: PQubla-auatamiaatlon of 4 .4"-bl8-(4'butvl-piDerazin-1-vl)-1 'H- 
(2,2';6'^']terpyridin-4'-on 




0.124 ml (1 .99 mmol) of methyliodide are added dropwise to a suspension of 568 mg (0.994 
mmoO 4,4"-bis-(4-methyl-plperazln-1-yl)-1'H- [2,2';6^2^terpyridln-4'-o^ in 18 ml acelonltril. 
The solution is stinred for 16 h at room temperature. The obtained whitish product 
(C33H48i2N70) is filtered off and washed (with acetDnitriie). 

'H-NMR (360 MHz, DaO): 7.48 (d, 2H, J=6.8 Hz); 6.88 (sm, 2H): 6.75 (s. 2H); 6.69-6.61 (dm, 
2H): 3.84 (m. 4H); 3.71 (m, 4H); 3.37 (m, 8H); 3.17 (m, 4H); 2.88 (s, 6H): 1.44 (m, 4H); 1.40 
(m, 4H); 0.58 (t, 6H. 7.2 Hz). 

Examplel 10c: 4 .4"-bis-r4-(2-hvdroxv-ethyl)-piperazin-1 -yl)l-1 'H- [2,2';6',2'lterpyridln-4'-on 



A mixture of 3.18 g (10 mmoQ 4,4"-dichlor-VH-l2,2';6',2nterpyridIn-4'-on, 5.21 g (40 mmol) 
1-(2-hydroxyethyl)-piperazIn, and 30 mg Zh(ll)-chloride in 300 ml chiorobenzoi is refluxed for 
18 hours. Aftenivards the soultion is concentrated by a rotary evaporator. The raw product is 
recrystaUized from 40 ml water respectively 30 ml methanol. The whitish 4,4"-Bis-[4-(2- 
hydro>cy-ethyl)-piperazln-1-yl)]-rH- [2,2';6',2'Tterpyrldin-4'-on is obtained. 
^H-NMR (360 MHz. DM80-D6): 8.28 (dm. 2H): 8.08 (m. 2H): 7.75 (m. 2H): 6.92 (m. 2H); 
3.64 (m. 4H); 3.44 (m. 8H); 2.57 (m, 8H); 2.52 (m, 4H). 
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Example lOd: Double-auat emlaation of 4.4"-bla^4-(g.hydrQiq/-ethyl).ptparazin-1.y!)]-l'H. 
[2^';6'.2"]terpyridln-4'-on 



0.1 81 ml (3 mmol) of methyliodide are added dropwise to a suspension of 758 mg (ev. 1 .5 
mmol) 4,4"-bIs-(4Hnethyl-plperazln-1-yl)-1'H- [2.2';6',2'lterpyrldln-4'-on In 20 ml acetonitiil. 
The solution Is stinred for 16 h at room temperature. The obtained whitish product 
(CsoHAilelMTOs) is filtered off and washed (with aoetonltrlle). 

^H-NMR (360 MHz, DaO+DCI): 8.37 (d, 2H,J=7.2 Hz); 8.17 (s, 2H); 7.99 (m, 2H); 7.39 (dm, 
2H); 3.90-3.65 (m, H); 3.45-3.20 (m, 12H); 2.57 (m, 14H); 2.52 (m, 4H). 

Example lOe: 4 .4"-Bis-rf2-dlmethvlamInQ-ethylVmethyl-aminQ]-1'H- [g.2'!fi' g"]terpyrirHn-A', 
on 



A mixture of 1.70 g (5.34 mmoQ 4.4"-Dichior-1'H-[2.2';6',2"]teipyridIn-4'-on, 13.8 ml (106 
mmol) N,N,N'-Trime%Iendiamin, and 36 mg Zn(ll)-chloride in 300 ml chlorobenzol is 
ref iuxed for 2.5 days. Aftenvards the souition is concentrated by a rotary evaporator. The 
raw product Is recrystaliized from 40 mi water respectively 30 ml methanol. The whitish 4,4"- 
bis-[(2-dimethyiamino-ethyO-methyi-amino]-1'H- [2,2';6',2"]terpyr]din-4'-on is obteined. 
^H-NMR (360 MHz. DgQ): 7.95 (d. 2H, 6.7 Hz); 6.98 (d. 2H. JbI .8 Hz); 6.90 (s, 2H); 6.71 (dd, 
2H, J=s6.7,1.8 Hz); 3.72 (m. 4H); 3.14-3.0 (m, 10H); 2.70 (s, 12H). 
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Example lOf: Double><»uatamisation of 4.4"-bla.rfg.dlmflthylamfnn^fhyi)-mort.yLo».i^^^^ 
[2^';6'^']terpyridin-4'-on 



A solution of 0.036ml (0.6 mmol) methyliodlde in 4 ml acetonitrile are added dropwise to a 
suspension of 135 mg (0.3 mmol) 4,4"-Bl8-[(2-dImetliyIamlno-ethyl)-metfiyl-aminol-rH- 
[2,2';6',2"]terpyrid]n-4'-on In 4 ml acetonitrll. The solution Is stirred for 16 h at room 
temperature. Hie obtained wliitish product (Cz^^lzHjO) is filtered off and washed (with 
acetonitrile). 

'H-NMR (360 MHz. DjO): 8.14 (d, 2H. 6.3 Hz); 7.09 (d. 2H. J=2.2 Hz); 6.97 (s, 2H); 6.74 (dd, 
2H. J=6.3.2.2 Hz); 3.95 (tm, 4H); 3.54 (tm, 4H); 3.20 (S.18H); 3.06 (s, 6H). 

Example 11 : [Double quaternlzation of 4,4"-bis(4-methylplperazin-1-yl)-1'H- 
[2,2':6'.2"]terpyridin-4'-one with methyl iodide (ligand L4) 



8.7 mi (1 9.9 g. 140 mmol) of methyl iodide are added dropwise to a suspension of 3.12 g 
(7 mmol) of 4,4"-bis(4-methylpiperazin-1-yl)-1'H- [2,2•;6•,2^terpyridln-4•-one In 150 ml of 
acetonitrile. The mixture is etln^d at room temperature for five hours, filtered and the 
resulting, doubly quatemized, whitish 4,4''-bi8(4-methyipiperazin-1-yl)-1'H- 
[2,2';6',2"lterpyrldin-4'-one (CarHsrlaNTO) is washed (acetonitrile). ^H-NMR (360 MHz, DaO): 
7.73 (d, 2H, J=5.9 Hz); 6.88 (s. 2H): 6.63^.54 (dm, 2H): 6.45 (s, 2H); 3.69-3.43 (dm, 16H); 
3.20 (8. 12H). 



Q 




O 
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Example 11a : Triple methylation of 4,4"-bi8(4-methyipiperazln-1-yi)-1'H-[2,2';6'^']terpyriciin- 
4'-one with methyl iodide (iigand L4a) 



156 mg (0.35 mmol) of 4,4"-bis(4-methylpipefazln-1-yI)-1'H- [2,2*;6',2'lterpyrldin-4'-one are 
added at 4°C to a suspension of a total of abo\A 30 mg of sodium hydride (about 0.75 mmd, 
60 per cent strength In mineral oil) in 3 ml of absolute N.N-dimethylfonnamide. The mixture 
is stirred for another 20 minutes at this temperature, wanned to room temperature for 
one hour and cooled again. 66 pi (1 .05 mmol) of methyl iodide are subsequently added 
dropwise, and the mixture is stin-ed for 20 minutes cold and for 30 minutes at room 
temperature. After the mixture has been cooled again and 2 mi of water have been added, 
white, triply methylated 4,4"-bi8(4-methylpiperazln-1-yO-1'H- [2.2';6'.2^terpyridin-4'-one of 
the fonnula CzsHaglaNTO Is filtered off. ^'C-NMR (40 MHz, DMSO-de): 167.2; 156.8; 156.6; 
154.7; 149.8; 109.4; 106.4; 105.6; 59.9; 55.5; 50.4; 40.0. 

Example 12; Anion exchange of L4 (iigand L5) 



0.96 g (1.32 mmol) of 4,4"-bis(4-methyipiperazln-1-yi)-1'H- I2,2';6',2'lterpyridin-4'-one which 
has been double quatemlzed with methyl iodide is dissolved In 10 ml of dilute HCI (pi-i = 6). 
The solution is eluted through an Ion-exchange column (100 g DOWEX 1x8, 200-400 mesh, 
chloride form) and evaporated on a rotary evaporator. (^HgydaNTO^I.S HCI*2 H^O, 
calculated C 50.03 H 6.66 N 15.13 Ci 20.78, found C 50.47 H 6.67 N 14.90 CI 20.4 (1 content 
< 0.3). ^H-NMR (400 MHz, DaO): 8.17 (dm, 2H, J=7Hz); 7.59 (s, 2H); 7.46 (s. 2H); 7.15 (dm, 
2H. J-7HZ); 4.14 (br s, 8H): 3.71 (br s. 8H); 3.30 (s, 12H). 
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Example 13 : Double quatemization of 4,4"-bl8(4-methylpiperazin-1*yl)-1'H- 
[2.2':6',2"]terpyrid]n-4'-one with dimethyl sulfate (Dgand L6) 




CHjOSOa- 



CH3OSO3 



2.66 ml (27.92 mmol) of dimethyl sulfate are added dropwise to a suspension of 6.22 g 
(13.96 mmoO of 4,4"-bls(4-methylplperazln-1.yl)-1*H- [2.2';6'.2Tterpyridln-4'-one in 250 ml of 
acetone. After twenty hours, doubly quatemized, whitish 4,4"-bi8(4-methylpipeFazin-1-yO- 
1'H- [2.2';6'.2"Iterpyridin-4'-one is filtered off and washed (acetone). (^431^82*0.39 H2O. 
704.86; calculated C 49.42 H 6.26 N 13.91 S 9.10 H20 1.00; found C 49.30 H 6.19 N 13.85 
S 8.99 H20 1.00. ^H-NMR (360 MHz, PzO): 8.08 (d, J:^.9 Hz, 2H); 7.18 (dm, 2H); 6.79 (dd, 
Js5.9.2.3 Hz): 6.74 (8, 2H): 3.77-3.68 (m. 8H): 3.65 (s, 6 H); 3.59-3.50 (m. 8H). 

Bcamole 14: Manganese(ll) compile with doubly quatemized 4,4''-bis(4-methylpiperazin- 
1-yl)-rH- [2,2';6',2'ltorpyrldin-4'-one 

A solution of 1 19 mg (0.6 mmol) of manganese(ll) chloride tetrahydrate in 1 1 ml of methanol 
\3 added to a suspension of 419 mg (0.6 mmol) of the Hgand C89H43N70»S2. The mixture is 
subsequently evaporated on a rotary evaporator (30'C, 20 mbar final pressure). The 
manganese compl«( of the fonnula C2gH4^l2MnN709S2*2.22 H2O (l=W 863.67) Is obtained 
as a yellow powden calculated C 40.33 H 5.54 N 1 1 .35 S 7.43 CI 8.21 Mn 6.36 W 4.63; 
found C 41.10 H 5.35 N 1 1.77 S 7.18 a 8.36 Mn 5.91 H2O 4.64. 



A pplication Example 1: (Bleaching action in washing agents) 
7.5 g of white cotton fabric and 2.5 g of tea-stained cotton fabric are treated In 80 ml of 
washing liquor. The liquor contains a standard washing agent (lEC 60456 A*) in a con- 
centration of 7.5 g/l. The hydrogen peroxide concentration is 8.6 mmol/l. The catalyst 
concentration (1:1 complex of mangane8e(il) chloride tetrahydrate with the ligand in 



APPLICATION EXAMPLES 
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question, prepared in methanolic or aqueous solution) Is 20 pmol/l. The washing process is 
canied out in a steel beaker In a LINITEST apparatus for 30 minutes at 40°C. For 
evaluating the bleaching results, the increase in the lightness DY (difference in lightness 
according to CIE) of the stains brought about by the treatment is determined 
spectrophotometrfcally In comparison with values obtained without the addition of catal^ 

The Un complex of the formula (10) listed in Table 1 below for comparath^e purposes is the 
compound of the formula 




Table 1 



Mn complex with ligand 


DY increase 


LI (Example 5) 


5.9 


L2 (Example 6) 


8.6 


L3 (Example 10) 


5.6 


L4 (Example 11) 


9.7 


L5 (Example 12) 


10.0 


L6 (Example 13) 


10.1 


Terpyridine (10) 


1.4 



As can be seen from Table 1 above, the Uganda according to ttie Invention having a 
quatemized nitrogen function have a far better bleaching action thant the conrespontBng 
parent compounds. All complexes are distinctly superior to the terpyridine reference system. 

f ppllcatlon Example 2 (Catalytic bleaching of cellulose) 

20 g of cellulose [TMP-CT CSF12g. Ref. No. P-178635 (ISO 57.4)] are steeped in a litre of 
water for 65 hours and then stin'ed in a mixer for 2 minutes to give a paste-lll(e pulp. 
A bleaching bath containing 50 g of the pulp so prepared in 180 ml of water. 100 pM of 
Dequest 2041 (sequestering agent), 8.6 mM of hydrogen peroxide and 5 pM of catalyst from 
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Example 14 is maintained at 40°C for 30 minutes. At the same time 1N sodium hydroxide 
soiution Is metered-in in such a manner that a pH of 10.0 is maintained. Fiitration and air- 
drying are tiien carried out. A sampie that has been compressed to form a circular sheet of 
10 cm diameter is then tested for the lightness Y obtained (according to CIE, reflectance 
spectroscopy). The results are compiled in the following Table 2. 



Table 2 



Test sample 


Lightness Y 


untreated 


61.9 


catalytically bleached 


62.9 



ApDlicatlon Example 2a (deligntfication) 

5g (diy weight) of Softwood cellulose having a Icappa number of 26.4 and 71ml of carbonate 
buffer (0.4% sodium hydrogencarbonate und 0.5% sodiumcarfoonate) are put In to a plastic 
bag. 13.3 ml of a 30% H202 soiution and 13.6 ppm of the catalyst of Example 14 are added. 
The obtained pulp is kneaded intensively and put into a water bath (40*^) for 90 minutes. 
Aftenwarels the pulp is filtered and wash with hot water (60°C). Afterwards, the l<appa number 
is detennined according to standardized test TAPPi T236 om-99 (TAPPI = Technical 
Association for the Pulp and Paper Industry). The determined kappa number is 19.3. The 
obtained kappa number in a comparison Example with the same condition but without the 
catalyst is 21 .4. 

The addition of the catalyst leads to a reduction of the kappa number. 

Application Example 3; (Action as catalyst for DTI (dye transfer inhibition)) 

In accordance with this application, the redeposltion of migrating dyes In washing liquors, 

especially, should be prevented. 

7.5 g of white cotton fabric are treated In 80 ml of washing liquor. The liquor contains a 
standard washing agent (lEC 60456 A*) in a concentration of 7.5 g/l, 8.6 mmol/l of hydrogen 
peroxide and a solution of the test dye Reactive Blue 238. The catalyst solution Is prepared 
beforehand In methanol by mixing an aqueous solution of equlmoiar amounts of iron(lll) 
chloride and ligand L6 from Example 13. This is used to set a catalyst concentration of 
50 pmol/l In the liquor. The washing process is earned out in a steel beaker In a LINITEST 
apparatus for 30 minutes at 40<*C. For testing the activity of the catalysts, the DTI activity is 
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determined. The DTI (Qye Jransfer Inhibition) activi^ a is defined as the foilowing 
percentage. 

a = (IY(E) - Y(A)] / IY(W) - Y(A)1) * 100 
where Y(W), Y(A) and Y(E) are the CIE lightness values of the white material, of the material 
treated without the addition of catalyst and of ttie material treated witti tiie addition of 
catalyst, in that order, a s 100% corresponds to a perfect catalyst which totally prevents the 
staining of the white material. 

The reflection spectra of tiie samples were measured using a SPECTRAFLASH 2000 and 
converted into lightness values (D65/10) in accordance witti a standard CIE procedure. 
According to the test procedure described above, a value a s 71% results. 

Application Example 4: The use of ttie catalysts according to tiie invention causes hardly any 
additional fading of the dyes in dyed cotton laundry. When used as described above in 
Application Example 4, after treatment of coloured fabric five times, virtually no losses of dye 
are recorded compared with ttie catalyst-free system. The values given in the following 
Table 3 are relative percentage dye losses, detennined on ttie basis of Kubeika-Munic values 
at the re^ective absorption maximum. 

Table 3 



Cotton dyeing witti dye 


Dye loss (%) in system 




wHhMnCl2-L4(50Miy/l) 


without catalyst 


VBrI 


1 


2 


VBI4 


7 


4 


RBr17 


13 


15 


DBI85 


19 


14 



A pplication Example 5: (Catalytic action for the epoxidatlon of olefins) 

35 mg (0.05 mmol) of ligand L6 (Example 13), 10 mg (0.04 mmol) of manganese(ll) acetate 

tetrahydrate and 0.32 mmol of sodium ascorbate are added to a solution of 1.09 ml 

(10 mmol) of ethyl acrylate in 0.5 ml of acetonitrile. The mixture is cooled in an ice bath and 

a SO % strength hydrogen peroxide solution (2.27 g, 20 mmol) is added dropwise thereto in 

the course of 20 minutes. The mixture is then left for 16 hours at room temperature, then 

diluted with diethyl ether and the phases are separated. The organic extract is dried over 

sodium sulfate, filtered and concentrated. The catalytic turnover number for the epoxide 
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formed, ethyl oxirane-2-cart)oxylate, Is determined by comparing the Intensity of the epoxide 
methine proton at 3.38-3.42 ppm with an olefin signal of the remaining starting material at 
5.95 ppm as reference and Is 39±5. Ethyl oxlrane-2-carboxylate, epoxide signais ^H-NMR 
(360 MHz, CDCb): 2.68-2.89 (m, 2H, CH2): 3.38-3.42 (m, 1H, CH). Without the addition of 
llgandi epoxide cannot be detected. 

(see in this connection also Berkesselp A. et al.. Tetrahedron Lett 1999, 40, 7965-7968). 
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What Is claimed Is: 



1. Use of a metal complex compound of fomiula (1) 



(UMeJCpfY, 



(1). 



wherein Me is manganese, titanium, Iron, cobalt, niclcel or copper, 
X is a coordinating or bridging radical, 

n and m are each independently of the other an integer having a value of from 1 to 8, 

p is an integer having a value of from 0 to 32, 

zis the charge of the metal complex, 

Y is a counter-ion, 

qsz/(chargeY), and 

L is a ligand of fomiula (2) 



wherein 

Rii Rat Rsi fU, Rsf Roi Rri Rai Rsi Rio and Rn are each independently of the others 
hydrogen; unsubstituted or substituted Ci-Cisallcyl or aryl; <^ano; halogen; nitro; - 
COOR12 or -SOaRia wherein R12 Is in each case hydrogen, a cation or unsubstituted or 
substituted d-Cieallcyt or aryl; -SR13, -SO2R13 or -OR13 wherein R13 is In each case 
hydrogen or unsubstituted or substituted Ci-Ciealkyl or aryl; -NR14R1S; 
-(Ci-C6all<ylene)-NRi4Ri6; -N'RuRisRiel -(Ci-Csaikylene^N'RMRisRie: -N(Ri3)-(Ci- 
C6alkylene)-NRi4Ri5:-N((CrC6alkylene)-NR,4Risl2;-N(Ri3HCi-C6alkylene)- 
N'RuRisRie, -N[(Ci-C6aIkylene)-N*R,4Ri6Ri6]2; -N(Ri3)-N-R,4Ri6 or-N(Ri3)- 
N^R^RisRie. wherein R13 is as defined above and R14, R15 and Rie are each independ- 
ently of the oth'er(s) hydrogen or unsubstituted or substituted Ci-Ciealkyl or aryl, or Ru 
and R16 together with the nitrogen atom bonding them fonn an unsubstituted or 




(2) 



wo 2004/007( 



PCT/EP2003/007121 



57 



3. 



4. 



5. 



substituted 5-, 6- or 7-membered ring which may optionally contain further 

heteroatoms; 

with the proviso that 

(i) at least one of the substituents Ri-Rn contains a quatemized nitrogen atom 
vMdh is not directly bonded to one of the three pyridine rings A, B or C and that 

(ii) Y is neither 1' nor cr in the case that Me is Mn(ll) , RrRs and RrRn are 
hydrogen and Re is 



as catalysts for oxidatlOT reactions. 

Use according to claim 1 , wherein Me is manganese which is present in oxidation state 
II. III. IV or V. 

Use according to claim 1. wherein Me is Iron which Is present in oxidation state II, III or 
IV. 

Use according to any one of claims 1, 2 and 3. wherein X is CHsCN. H2O, F. CP, Bf, 
HOO". Oa*. O^. RitCOO*. RirO*. LMeO* or LMeOO' wherein R17 Is hydrogen, 
-S0sCi-C4all(yl. or unsubsfltuted or substituted Ci-CiaalkyI or aryl, and L and Me are as 
defined in daim 1. 

Use according to any one of claims 1 to 4, wherein Y Is R17COO', CIO/, BF4, PFe", 
R17SO3 , R17SO4 , S04^ NOa'. F, cr. Bf , V, citrate, tartrate or oxalate wherein 
Ri7 is hydrogen or unsubstituted or substituted CrCiaalkyi or aryl. 

Use according to any one of claims 1 to 5, wherein n is an integer having a value of 
from 1 to 4, especially 1 or 2. 




7. 



Use according to any one of claims 1 to 6, wherein m is an integer having a value of 1 
or 2, especially 1. 
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8. Use according to any one of claims 1 to 7, wherein p is an integer having a vaiue of 
from 0 to 4, especially 2. 

9. Use according to any one of claims 1 to 8, wherein z is an integer having a value of 
from 8- to 8+. 

10. Use according to any one of claims 1 to 9, wherein aryl is phenyl or naphthyi unsub> 
stituted or sut)stituted by CrC4£rikyl, Ci-C4alkaxy, halogen, cyano, nitro. carbo)^, sulfo, 
hydroxyl. amino, N-mono- or N,N-dl-Ci-C4allcylamino unsubstituted or substituted by 
hydroxy in the alkyi moiety, N-phenyiamino, N-naphthyiamino, phenyl. phem»cy or by 
naphthoxy. 

11. Use according to any one of claims 1 to 1 0 wherein the 5-, 6- or 7-membered ring 
foraned by Rm and Ris together with the nitrogen atom bonding them Is an 
unsubstituted or Ci-C4alkyi-substituted pyrrolidine, piperidine, piperazine, morpholine or 
azepane ring, wherein the nitrogen atoms can optionally be quaternlzed. 

1 2. Use according to any one of claims 1 to 1 1 , wherein Rs is Ci-Cisaiicyi; phenyl 
unsubsMuted or substituted by Ci-C4all<yi, Ci-C4ali(Qxy, halogen, cyano, nitro, 
carboxyl, sulfo, hydroj^l, amino, N-mono- or N,N-cii-Ci-C4all^lamino unsubstituted or 
substituted by hydroxy In the alkyi moiety, N-phenyiamino, N-naphthylamino, phenyl, 
phenoxy or naphthoxy; cyano; halogen; nitro; -COORie or -SOaRu wherein R12 is In 
each case hydrogen, a cation, Ci-Ciaall^, or phenyl unsubstituted or substituted as 
indicated above; -SR13, -SO2R13 or -ORia wherein R13 is in each case hydrogen, 
Ci-Ciaaikyi, or phenyl unsubstituted or substituted as indicated above; -NR14R15; 
-(Ci-C6alkylene)-NRi4Ris; -N^RuRisRie: -(Ci-CealkyleneVN'RuRisRie; 
-N(Ri3)-(Ci-C6alkylene)-NRi4Ri6;-N(Ri3)-(Ci-C6aikylene)-N*Ri4Ri5Ri6; 
-N(Ri3)-N-Ri4Ri5 or -N(Ri3)-N*Ri4Ri6Ri6, wherein Ria can have one of the above 
meanings and Ru, Ris and Ria are each independently of the other(s) hydrogen, 
unsubstituted or hydroxyl-substituted d-Cizallcyl, or phenyl unsubstituted or 
substituted as indicated above, or Ru and Ris together with the nitrogen atom bonding 
them fonn a pyrrolidine, piperidine, piperazine, morpholine or azepane ring which is 
unsubstituted or substituted by at least one unsubstituted Ci-C4all<yl and/or substituted 
Ci-C4aikyl. wherein the nitrogen atom can be quaternlzed, and 



wo 2004/00 



PCT/EP2003/007121 



59 



Rt. R2, R3, R4, Rs, Br, Ra, Roi Rio and Rn can be as defined In claim 1 or are hydrogen. 
1 3. Use according to claim 12, wherein Re Is 



-NHCH^hJ5(CH3), ; --NHCH^H^CCHa), ; -NJCH^HaNtcjyj, ; -N[CH^N(CH,y, ; 
— NlCH2CH2CH2N(CHa)al8 and -NLCHgCHgCHafeHj^alg. 

and 

Rii R2i Rsi R4i Rsi R71 Rap Rst Rio and Rn are as defined above or are hydrogen. 
14. Use according to claim 12 or 13, wherein the ligand L is a compound of formula 



R 3. R'e and R a are as defined for Re in daim 12 or 13, wherein R'a and Rg can 
additionally be hydrogen. 

1 5. Use according to claim 1 4, wherein 

R'a. R'e and R'a are each independenfly of the others phenyl unsubstituted or 
substituted by CrC4alkyl. CrC4alkoxy, halogen, phenyl or hydroxyl; cyano; nitio; 
•COOR12 or -SQaRi2. wherein Ria Is in each case hydrogen, a cation, Ct-C4alkyl or 
phenyl: -SRia. -SOaRia or -ORia wherein Ria is In each case hydrogen, Ci-C4allcyl or 
phenyl, -N(CHa)-NHa or -NH-NHa; amino; N-mono- or N,N-dl-Ci-C4all«ylamino 
unsubstituted or substituted by hydroxy in the alkyi moiety, wherein the nitrogen atoms, 
especially the nitrogen atoms which are not bonded to one of the three pyridine rings 
A, B or C, may be quatamteed; N-mono- or N,l^l-Ci-C4aikyl-N*Ri4Ri5Rie, 
unsubstituted or substituted by hydroxy in the alkyi moiety, wherein R14. R15 and Rie 





(3) 



wherein 
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are each independently of the others hydrogen, uneubstituted or hydroxyl-substltuted 
Ci-Ci2allcyl, or phenyl uneubstituted or substituted as indicated above, or R14 and Ris 
together with the nitrogen atom bonding them fonn a pynvlidine, piperidine, 
morphoiine or azepane ring unsubstituted or substituted by at ieast one Ci-C4ail(yl or 
by at least one unsubstituted Ci-C4all(yl and/or substituted CrC4alicyl wherein the 
nitrogen atom can be quatemized; N-mono- or N,N-di-Ci-C4aII(yl-NRi4Ris 
unsubstituted or substituted by liydrc»7 in the aikyl moiety, wherein Ru and Ris can 
have the meanings indicated above; or a radical 

wherein R15 and Rib have the meanings Indicated above, preferably Ci-C4alkyl, and the 
ring may be substituted, where R a and R'g can liitewise be hydrogen. 

1 6. Use acoonllng to claim 1 4 or 1 5, wherein Re Is hydroxy. 

17. Use according to any of claims 1-13. wherein at least one of the substituents Ri-Rn, 
preferably one of the substituents R3. Re and/or Rg. is one of the fdiowing radicals 
-(C1-C6allcylene)-^fR14R1BR1e;-N(R13HC1-C^ealkylene)-N'R14R16R1e; 
-N[(Ci-C6allcylene)-N*Ri4Ri5Ri8k: -N(Ri3)-N*Ri4Ri6Rie, wherein Rw is in each case 
hydrogen, Ci-C4ail<yl or phenyl and Rm. Ris and Rie are each independently of the 
others hydrogen or substituted or unsubstituted Ci-Cieallcyl or aryi, or R14 and R15 
together with the nitrogen atom bonding them fonn a substituted or unsubstituted 5-, 6- 
or 7-membered ring which may contain further heteroatoms; or -NRwRie; 
-(Ci-C6alkylene)-NRuRi6:-N(Ri3)-(Ci-C6all<ylene)-NRi4Ris; 
-N[(Ct-C6ail<ylene)-NRi4Risl2; -N(Ri3)-N-RuRi6, wherein R13 and Rie are as defined 
above and R14 and Ris together with the nitrogen atom bonding them forni a 5-, 6- or 
7-membered ring which is unsubstituted or substituted by at least one unsubstituted 
Ci-C4alkyl and/or substituted Ci-C4ailcyl and may contain further heteroatoms, wherein 
at least one nitrogen atom which is not bonded to one of the pyridine rings A, B or C is 
quatemlzed. 



18. Use according to any of claims 14-1 6, wherein at least one of the substituents R's, R's 
and R's, preferably R'a and/or R's Is one of the following radicals 
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-(C,-C6alkylene)-N*R,4Ri6Ri6;-^^(Ri3)-(CrC6alkyIene)-N*Ri4Ri6Ri8: 
-N[(CrC6ail(yidne)-N*Ri4Ri8Risb: -N(Bi3)-N*Ri4RtsRi6i wherein Ria is in each case 
hydrogen, Ci-C4ail(yt or phenyl and R14, Rie and Ris are each independently of the 
others hydrogen or substitiited or unsubstituted Ci-Cisaiicyl or aryl, or Rh and Ru 
together with the nitrogen atom Isonding them fonii a substituted or unsubstituted 5-, 6- 
or 7-membered ring which may contein further hetoroatoms; or -NR14R16; 
-(Ci-C6all(ylene)-NRi4Ris;-N(RiaHCi-C8ati(yiene)-NRi4Ris; 
-N[(Ci-^n<yiene)-NRi4Rial2: 'N(Ria)-N-Ri4RiB, wherein Ri3 and Rie are as defined 
above and Ru and Ris together with ttie nitrogen atom bonding them form a 5-, 6- or 
7-membered ring which is unsubstituted or substituted by at least one unsut)stituted 
CrC4allcyl and/or substituted Ci-C4aikyi and may contain further heteroatcmis, wherein 
at least one nitrogen atom which is not bonded to one of the pyridine rings A, B or C is 
quatemlzed. 

19. Use according to any of claims 1-13, wherein at least one of the substituents Ri-Rn, 
prsferabiy one of ttie substituents Ra, Re and/or Rg, is one of the following radicals 
-(Ci-C4alkylene)-N*Ri4Ri5Ri8;-N(Ri3)-(Ci-C6alkylene)-N*Ri4Ri6Ri6; 
-N[(Ci-C6ali<ylene)-N*Ri4Ri5Ri6]2; -N(Ri3)-N*Ri4Ri5Rie. wherein R13 is as defined 
above and R14, R15 and Rie are each independently of the others hydrogen or 
substituted or unsubstituted Ci-Ciaalicyt or aryl, or R14 and R15 together with the 
nitrogen atom bonding them fonn a 5-, 6- or 7-membered ring which may be 
unsubstituted or substituted by at least one unsubstituted Ci-C4aikyi and/or substituted 
Ci-C4alicyi and may contain further heteroatoms; or 
-NR14R16: -(Ci-CeaIi<y!ene)-NRi4Ri5;-N(Ri3)-(Ci-C6all<yiene)-NR,4Ris: 
-N[(Ci-Ceailcylene)-NRi4Ri6]2: *N(Ri3)-N-Ri4Ris> wherein R13 and Ris are as defined 
above and R14 and R15 together with the nitrogen atom bonding them fonn a 
substituted or unsubstituted 5-, 6- or 7-membered ring which may contein furttier 
heteroatoms, wherein the nitrogen atom which Is not bonded to one of the pyridine 
rings A, B or C is quatemlzed. 



20. Use according to any of claims 1 4-1 6, wherein at least one of ttte substituente Ri-Rn , 
preferably one of the substituente F^, Re and/or R9. is one of the following radicals 
.(Ci-C4ail<ylene)-N*Ri4Ri6Rie;-N(Ri3)-(Ci-Cealkylene)-N*Ri4RisRi6: 
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-N[(Ci-C6alkylen)-N'R,4R,6Ri8]2; -N(Ri3)-N'Ri4Ri6Rie, wherein Rw Is as defined above 
and Ri4, Ris and Rie are each Independently of the others hydrogen or substituted or 
unsubstituted Ci-Ciaallcyl or aryi, or Rm and R,6 together with the nitrogen atom 
bonding them fonm a 5-, 6- or 7-membered ring which is unsubstituted or substituted 
by at least one unsubstituted Ci-C4alkyl andfor substituted Ci-C4alkyl and may contain 
further heteroatoms; or 

-NR14R16; -(Ci-C6alkylene)-NR,4Ri6; -N(R,3)-(Ci-C6aII«ylene)-NRi4Ri8; 
-N[(C,-C6allcylene)-NRuRi6l2; -N(Ri3)-N-R,4Ri5, wherein Rw and R^ are as defined 
above and R14 and Ris together with the nitrogen atom ironding them fonm a 
substituted or unsubstituted 5-. 6- or 7-membered ring which may contain further 
heteroatoms, wherein the nitrogen atom which is not bonded to one of the pyridine 
rings A, B or C Is quatemized. 

21 . Use according to claim 1 9 or 20. wherein at least one of the substituents Ri-Rn, 
preferably one of the substituents R3, Re and/or R9. is one of the radicals 

^ ^ .. . / V^C4-C4allwl 
— C,-C4alkylene — ti ' * ' 

> — ^ ^Ci-C4all<yl 



-o 



C,-C4all<yl 



wherein the unbranched or branched all^ene group may be substituted, and wherein 
the independently unbranched or branched alkyl groups may be substituted and 
wherein the piperazine ring may be substituted. 

22. Use according to claim 21 , wherein at least one of the substituents Ri-Rn , preferably 
one of the substituents R3, Re and/or R9, is one of the radicals 



— C,-C2alkylene — Ji^ 



/ V^C^-Caalkyl 



or 
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"^Ci-Cgalkyl 



wherein the unbranched or branched alkylene group may be substituted, and wherein 
the allcyl groups may be wbstitutod Independently of the other and wherein the 
piperazine ring may be substituted. 

23. Use according to any one of daims 1 to 22, wherein a metal complex compound of 
formula (1) is used In a washing, cleaning, disinfecting or bleaching agent 

24. Use according to ci£dm 23. wherein a metal complex compound of fomnula (1 ) is 
formed in situ in the washing, cleaning, disinfecting or bleaching agent. 

25. Use according to any one of claims 1 to 24, wherein a metal complex compound of 
formula (1) Is used together with a peroxy compound for the bleaching of spots or 
stains on textile material or for the prevention of the redeposition of migrating dyes in 
the context of a washing process or for the cleaning of hard surfaces. 

26. Use according to any one of claims 1 to 22, wherein a metal complex compound of 
formula (1) according to claim 1 is used as a catalyst for reactions with a peroxy 
compound for bleaching in the context of paper-maldng. 

27. Use according to any one of claims 1 to 22, v^erein a metal complex compound of 
fomnula (1) according to daim 1 1s used as a catalyst for the waste water treatment 

28. Use according to any one of claims 1 to 22, wherein a metal complex compound of 
fomnula (1) according to daim 1 is used as a catalyst for the deliginification of 



29. Use according to any one of claims 1 to 22, wherein mixtures of manganese 
complexes of the fomnula (1) with iron complexes of the fonmula (1) are used for 
preventing the redeposition of migrating dyes and at the same time bleaching of spots 
or stains on textile material. 



cellulose. 
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30. Use according to claim 29, wherein mixtures of manganese complexes of the 
fonnula (1) with iron complexes of the formula (l^i which con'esponds to the 
fonnula (1) but contains no quatemized nitrogen atoms, are used. 

31 . A metal oomp!«( compound of formula (1 a) 

(UMejgVq (1a), 
wherein Me is manganese, titanium, iron, oobalt, nicicel or copper. 
X Is a coordinating or bridging radical, 

n and m are each independently of the other an integer having a value of from 1 to 8, 

p is an integer having a value from 0 to 32, 

z is the dwge of the metal complex. 

Y is a oounter-lon, 

q = z/(diarge Y), and 

L is a ligand of f omnida (2a) 




wherein 

Re Is unsubstituted or substituted CrCisaikyI or aryl; cyano; halogen; nitro; -COOR12 or 
-SOsRia wherein R12 Is In each case hydrogen, a cation or unsubstituted or substituted 
Ci-CtsalkyI or aryl; -SR13, -SQ2R13 or -ORis wherein R13 is In each case hydrogen or 
unsubstituted or substituted Ci-Ciaalkyi or aryl; -NR14R15: •(Ci-C6ali(ylene)-NRi4Ris; 
-N*Ri4RisRie;-(Ci-C6alkylene)-N*Ri4Ri5Rie;-N(Ri3)-(Ci-C6aIlcylene)-NRi4RiB: 
-N[(Ci-C6alkylene)-NRi4Ri6]2: -N(Ri3)-(Ci-C6allcylene)-N'Ri4Ri5Ri6, 
-NI(C,-C6alkyIene)-N*Ri4RisRi6l2; -N(Ri3)-N-Ri4Ris or-N(Ri3)-N*R,4Ri6Rie. wherein 
Ri3 is as defined above and R14, Ris and Rie are each independently of the other(8) 
hydrogen or unsubstituted or substituted CrCiaaikyi or aryl. or Rm and Ris together 
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with the nitrogen atom bonding them fomn an unsubstituted or substituted 5-, 6- or 
7-membered ring which may optionally contain further heteroatoms; and 
Rii R2. Rs. R4. Rsi Rri Rsi Rsi Rio and Rn are each independently of the ott^ers as 
defined above for Re or are hydrogen or unsubstituted or substituted aryi, 
with the proviso that 

(0 at least one of the substituents R1-R11 contains a quatemized nitrogen atom 

which is not directly bonded to one of tiie three pyridine rings A, B or C and that 
(ii) Y is neither I' nor Cr in the case that Me Is Mn. Ri-Rs and RrRn are hydrogen 



32. A metal complex compound according to claim 31 , wherein Me is manganese u^ich is 
present in oxidation state II. III. IV or V. 

33. A metal complex compound according to claim 31 , wherein Me is iron which is present 
in oxidation state 11. Ill or IV. 

34. A metal complex compound according to eittier claim 32 or claim 33, wherein ttie 
Hgand L Is a oompound of formula (3) 



R'e is c^ano; halogen; nitro; -COORia or -SO3R12 wherein Ria is in each case hydrogen, 
a cation. Ci-Ci2allcyi> or phenyl unsubstituted or substituted by Ci-C4ail<yl, Ci-C4alkoxy. 
halogen, cyano, nitro, carboxyl, sulfo, hydroxyl, amino, N-mono- or N,N-di-CrC4all<yl- 
amino unsubstituted or substituted by hydroxy in tiie aikyi moiety, N-phenylamino, 
N-naphthylamino, where tiie amino groups may be quaternized, phenyl, phenoxy or by 
naphthoxy. -SRis. -SOaRu or -ORis wherein R13 is in each case hydrogen. CrCisailcyl, 
or phenyl unsubstituted or substituted as Indicated above; -NR14R15; -N*Ri4RisRie: 



andRals 





(3). 



wherein 
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-N(Ri3)-(CH2)i-6NRi4Ri6; -N(Ri3HCH2)i<"N*Ri4Ri6Rie; -NCRw^N-RmRis or 
-N(Ri3)-N°Ri4Ri6Ri6i wherein Ria can be as defined above and R14. Ris and Rie are 
each independentiy of the other(s) hydrogen, unsubstituted or hydroxyl-substituted 
Ci-CiaalkyI, or phenyi unsubstituted or substituted as indicated above, or Ru and Rib 
together with the nitrogen atom bonding them fonn a pyrrdidine, piperidlne, 
morphoilne or azepane ring which Is unsubstituted or substituted by at ieast one 
unsubstituted Ci-C4ail<yi and/or substituted Ci-C4aii(yi. wherein the nitrogen atom can 
be quatemized; 
or a radical 



wherein R15 and Rie are as defined above and the ring may be substituted; and 

R'a and R'g are as defined above or are hydrogen. Ci-Cizallcyl. or phenyl unsubstituted 

or substituted as indicated above. 



35. A compound of fonnula (2b) 

















N 











F 

wherein 

Ra is cyano; halogen; nitro; -CX30Ri2 or -SOsRia wherein Rm is in each case hydrogen, 
a cation or unsubstituted or substituted Ci-Cieailcyi or aryl; -SR13. -SOaRia or -ORia 
wherein Ria Is in each case hydrogen or unsubstituted or substituted Ci-Ciaalkyi or 
aryi; -NRuRis; -I^RwRwRie; -N(Ri3)-(CH2)i^Ri4Ri8; -N(Ria)-(CH2),^N*Ri4Ri8Ri8: 
-N(Ri3)-N-Ri4Ri6 Oder -N(Ri3)-N*Ri4Ri6Rie. wherein Rw can be as defined above and 
Ri4, Ri3 and Ria are each Independently of the other(s) hydrogen or unsubstituted or 
hydroxyl-substituted Ci-Ciaaikyl, or phenyl unsubstituted or substituted as indicated 
above, or R14 and R15 together with the nitrogen atom bonding them fonn a pyrrolidine. 
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piperidine, morphoilne or azepane ring which l8 unsubstituted or substituted by at least 
one unsubstituted Ci-C4all(yl and/or substituted Ci-C4allcyl, wherein the nitrogen atom 
can be quatemized; 
or a radical 

f 

wherein R15 and Ris are as defined above and the ring may be substituted; and 
Ri, Ra, R3, R4, Rb. Rr. Re. R9, Rio and R,i are each Independently of the others as 
defined above for Re or are hydrogen or unsubstituted or substituted Ci-Cisaiicyi or 
aryi, 

with the proviso ttiat 

(I) at least one of the substituents Ri-Rn contains a quatemteed nitrogen atom 

which is not directly bonded to one of the three pyridine rings A, B or C and that 
(ii) Y is neither I" nor cr In the case that Ri-Rs and RrRii are hydrogen and Rg Is 



CH3 



36. A compound according to dalm 34 of fonfnula (3) 




(3). 



R'e is cyano; halogen; nitro; -COORia or -SQ3R12 wherein R12 is in each case hydrogen, 
a cation, Ci-CizaikyI, or phenyl unsubstituted or substituted by Ci-C4aii<yi, Ci-C4alkoxy, 
halogen, cyano, nItro, carboxyl, sulfo, hydroxyl, amino, N-mono- or N,N-di-Ci-C4all(yl- 
amino unsubstituted or substituted by hydroxy In the ali<yl moiety. N-phenylamino. 
N-naphthylamino, wherein the amino groups may be quatemized. phenyl, phenoxy or 
by naphthoxy; -SR13, -S02Ri3 or -OR13 wherein R13 is in each case hydrogen, 
CrCiaalkyI, or phenyl unsubstituted or substituted as indicated above; 
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-NR14R1S; -N^RmRisRibI 

-N(Ri3)-(CH2)i^Ri4Ri5: -N(R,3)-(CH2)i^N*R,4Ri5Ri6; -N(Rt3)-N-Ri4Ri6 or 
-N(Ri3)-N"Ri4Ri6Riei wherein R13 can be defined above and Ri4i Ris &nd R16 are each 
independentiy of the other(6) hydrogen, unsubstltuted or hydroxyl-eubstituted 
Ci-CiaaHtyl, or phenyl unsubsttuted or substituted as indicated above, or R14 and R15 
together with the nitrogen atom bonding them fonn a pynolldine, piperidine, 
morpholine or azepane ring whi^ is unsubsMuted or substituted by at ieast one 
unsubstituted Ci-C4ail(yl and/or substituted Ci-C4edlcyl, wherein the nitrogen atom can 
be quatemized; 
or a radicai 



wherein Ris and Rie are as defined above and the ring may be substituted; and 

R's and R'9 are as defined above or are hydrogen, Ci-Ci2ailcyi, or phenyi unsubstituted 

or substituted as indicated above. 

37. A compound according to daim 34 or 35, wherein at ieast one of the substituents R'3, 
R'e and R'9 is one of the foiiovi^ng radlcais 
-(Ci-C6ali<yIene)-N'Ri4Ri6Ri6:-N(Ri3)-(Ci-C6aii«yIene)-M^i4Ri6Rie; 
-N[(Ci-C6all(yiene)-N*Ri4Ri5Riek: -NCRiahN'RuRisRie. wherein Ris is in each case 
hydrogen, Ci-C4aiicyi or phenyi and R14. Ris and Rie are each independentiy of the 
others hydrogen or substituted or unsubstituted Ci-Cisallcyi or aryl, or Rm and Ris 
together with the nitrogen atom bonding them fonn a substituted or unsubstituted 5-, 6- 
or 7-membered ring which may contain further heteroatoms; or -NR^Ri^ 
-(Ci-C6allcylene)-NRi4Ri5;-N(Ri3)-(Ci-C6alkylene)-NRi4Ri8; 
-N[(CrCeail<ylene)-NRi4Ris]2; -N(Ri3)-N-Ri4Ris. wherein R13 and Ris are as defined 
above and R14 and Ris together with the nitrogen atom bonding them fonn a 5-. 6- or 
7-membered ring which is unsubstituted or substituted by at least one unsubstituted 
Ci-C4all<yi and/or substituted Ci-C4all<yi and may contain further heteroatoms, wherein 
at least one nitrogen atom which Is not bonded to one of Vt\e pyridine rings A, B or C Is 
quatemized. 



/^As 
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38. A compound according to dalm 34 or 36, wherein at least one of the substituents R'3. 
R e and R'g is one of the following radicals 
-(Ci-C4alkylene)-N'Ri4Ri5Rie;-N(Ri3HCi-C6aII<ylene)-N*Ri4R IbRiBi 
-NKCi-C8all«yIene)-N'Ri4Ri8Ri«Ia: -N(Ria)-N^i4Ri8Ri8. wherein Rw Is as defined 
above and Rm, Rib and Rw are each independently of the others hydrogen or 
substituted or unsidsstituted Ci-Ci2alt(yl or aryt. or Rm and Rib together with the 
nitrogen atom bonding them fonn a S-. 6- or 7-membered ring which is unsubstituted 
or substituted by at least one unsubstituted Ci-C4aii(yl and/br substituted Ci-C4all(yi 
and may contain further heteroatoms; or 
-NR14R16; •(Ci-Ceail<yiene)-NRi4Ri8: -N(Ri8HCi-C6allcyiene)-NRi4Ri8: 
-N((Ci-Ceall«ylene)-NRi4Rifi]a; -N(Ri8)-N-Ri4Rib. wherein Rw and Rw are as defined 
above and Rm and Rib together with the nitrogen atom bonding them form a 
substituted or unsubstituted S-, or 7-membered ring which may contain further 
heteroatoms, wherein the nitrogen atom which is not bonded to one of the pyridine 
rings A, B or C is quatemized. 

39. Use according to dalm 34 or 36, v^rein at least one of the substituents R's, R e and 
R's is one of the f diowlng radicals 



___ / V/C,-C4alkyl 
'^^^ — Ci-C4aikyl 

wherein the unbranched or branched ailtylene group may be substituted, and wherein 
the independently unbranched or branched alkyl groups may be substituted and 
wherein the piperazlne ring may be substituted. 

40. Use according to claim 34 or 36, wherein at least one of the substituents R'3, R'e and 
R'9 Is one of the following radicals 




or 




or 
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/-^^C,-C2alkyl 
> — f "^Ci-Caalkyl 



wherein the unbranched or branched alkylene group may be substituted, and wherein 
the ail<yi groups may be substituted independently of the other and wherein the 
piperazine ring may be substituted. 

41 . A compound of the formula (4) 



R'l-R'ii can have the meanings indicated for the substituents Ri-Rn. with the 
exception of quatemized nitrogen atoms and the proviso that 

(iv) at least one of the substituents R'i-R V Is halogen. NO^ or ORm. wherein Rm Is 
substituted or unsubstltuted Ci-Cisalicyt or substituted or unsubstituted aryl, and 

(v) the substituents R'g-R'ii are neither halogen, NO2 nor Ria, wherein Ris is as 
defined under (1). 

42. A compound of the formula (4a) 



wherein R't-R'n have the meanings indicated for the substituents Ri-Rn with the 
exception of quatemized nitrogen atoms and the proviso that 
at least one of the substituents R'l-R"? contains a quatemizabie nitrogen group which 
is not bonded directly to one of the two pyridine rings A and/or B. 




wherein 




(4a) 
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43. A washing, cleaning, disinfecting or bieaching agent, comprising 

I) 0 - 50 % A) of an anionic surfactant and/br B) of a non-ionic surfactant, 

II) 0-70%C)of abulldersut)8tance, 

III) 1 - 99 % D) of a peroxide, and 

iV) E) a metal complex compound of fonmula (1) in an amount whicti, in the liquor, 
gives a concentiBtion of 0.5 - 50 mg/litre of liquor, preferably 1 -30 mg/IKre of 
liquor, when from 0.5 to 20 g/lltre of the washing, cleaning, disinfecting and 
bleaching agent are added to the liquor, 

the percentages in each case being percentages by weight, based on the total weight 

of the agent 

44. A solid preparation, comprising 

a) from 1 to 99 % by weight of a metal complex compound a<xx)rdlng to claim 31 ; 

b) from 1 to 99 % by weight of a binder; 

c) from 0 to 20 % by weight of an encapsulating material; 

d) from 0 to 20% by weight of a further additive; and 

e) from 0 to 20 % by weight of water. 

45. A solid preparation aocorcfing to dalm 44 which Is in ttie form of pellets or granules. 
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